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Oo6mee onmucanue texnooruu UniTESK

ITpu pa3pabotke mporpammHoro obecrieuerusi (IT0) MbI OOBIUHO XOTHM, uTOOBI OHO paboTaso
NpaBUbHO W HaZiekHo. Hawbosiee W3BeCTHBIM W IIMPOKO  UCIOb3yeMbId  CIOCO0
TIPOKOHTDPOJIUPOBATh TIPAaBWJIBHOCTb €ro paboThl M HA[|@KHOCTh — 3TO TecTUpoBaHue. OfHaKO
B3DPBIBHOW pOCT (YHKLIMOHAIbHOCTH W CIAOKHOCTH peanbHO ucrnonbdyemoro IO B mocnegHee
BpeMsi MPUBOJUT K MpoOjeMaM MpY TPUMEHEHWW TPAJMLIMOHHBIX TIOAXOZ0B K TeCTUPOBAHUIO.

IIpoTecTpOBaTh OOBIUHBIMU MeTOjaMH HeGO/bIIyI0 wid cpeiHioro (~< 10% crpok koza)
TIpOTrpaMMy BO3MOJKHO, HO TIPH Jla/ibHeHIIIeM pocTe eé pa3Mmepa, a Takke TPU HeOOXOJUMOCTH ee
JIOJITOTO COTIPOBOXK/[€HUSI 1 MHOTOKPATHOTO BHECEHUSI W3MeHeHHWH, TPYJ0eMKOCTh HCI0/b30BaHUs
TPaJIMLIMOHHBIX TOJXOJJ0OB K TeCTUPOBAaHUIO BO3pacTaeT BO MHOTO pa3, a uUX 3(p¢deKTUBHOCTb
3HAuUMTebHO Ma/jaeT.

TexHonoruss paspabotku TectoB UniTESK mnpu3BaHa paspemiTh 3TA  Tpobsembl.  OHa
rpefjHa3HaueHa [/ CHWKEHUS TPYAOEMKOCTU U TIOBBILIEHWS KauecTBa TeCTUPOBaHUS
COBpeMEeHHOTO0 cJIoKHOoro T10.

OcHoBHzIe 31eMeHThI TexHos1oru UniTESK TakoBwI:

e Tectel pa3pabaThiBalOTCA HCXOAS W3 HEKOTOpoi Mmozenu moBefeHus I[10, Ha3bBaemoi
¢opmanbHbIMU cneyucpukayusimu, a He Ha OCHOBe CTPYKTYpPhbl ero Koja. OTO TO3BOJseT
HauaTh pa3paboTKy TeCTOB 3a/[0/r0 [0 3aBepliieHust peaau3anuu 1jesiesoro I10.

* W3 dopmanbHbIX crequdUKalMid aBTOMaTU4YecKu CTPOATCS Kpumepuu Mmecmogozo
NOKpbimusi, OTIPeZEeISIFOLIe HA OCHOBE CTPYKTYPhI TpeOOBaHUM KPUTEPHUH TIOTHOTBI TECTOB.
OTU KpuTepur TPUMEHSIIOTCS B Ja/bHeMlleM /i1 KOHTPOJl KauecTBa IIPOBEeHHOIO
TeCTHUPOBaHUSI.

* Ha ocHoBe crenm¢uKanyii ¥ BbIOPaHHOTO KPUTEPHSI TIOKPBITHSI CTPOSITCS Mecmosble
CcyeHapuu, KOTOpble HallejleHbl Ha JOCTWKeHHe MaKCUMa/lbHO BO3MOKHOI'O TOKPBITHS I10
sToMmy Kputeputo. TectoBble cueHapun UniTESK mpencrasistor coboil aHanor HmIMpoKo
WCTI0/Ib3YeMbIX TeCTOBBIX CKPHUIITOB, OFIHAKO OHM 0Oosiee BbIpa3uTesbHbI W TMO3BOJISIIOT TPU
TEX JKe YCU/USIX Ha pa3paboTKy MpoBecTH ropaszio bosee KaueCTBeHHOE TECTHPOBAHUE.

* UniTESK mnogzep>kuBaeT TeCTHPOBaHHWE «YepPHBIM SIIMKOM», 0e3 ydeTta 0CoOeHHOCTei
KOHKDPeTHOU peanu3anuu Lesnesoro [10.

* ®@opmasbHble crieludUKaLU MOXXHO MCIOIb30BaTh [ijIsi TECTUPOBAHUS pa3HbIX BepCUi
O[HOM CHUCTeMbI, [jake eCIu WX HHTepdelchl pa3/InyaloTCs, SKOHOMsS Ha pa3paboTke
crieliuuuecKrx TeCTOB Jjisi HUX. JTa BO3MOXKHOCTb TIO/I/Iep>KUBAeTCsl TeXHOIOTHel 3a cyeT
JIOTIOJTHUTENIbHOM ~ TIPOC/IONKM  MeXXAy TecTaMd W peasu3alued, CoCTosiel U3
TIPOrpPaMMHBIX KOMITIOHEHTOB, Ha3bIBa@MbIX MeOUamopamu.

* ®dopmasnbHble CcrielU@UKaLyy, MeAWaTopbl W TeCTOBble CLieHapud OQOpMISIOTCS Ha
pacIIvpeHUH s3blKa IPOrpaMMHUPOBaHMs, Ha KOTOPOM pa3spabarbiBaeTcsi Tectupyemoe I10.
OTO MO3BOJIAeT 3HAUUTEe/IbHO YIIPOCTUTh OCBOEHUE TeXHOIOIMU TeCTUPOBIIUKAMU U C/le/laTh
MaKCHMa/bHO TOHSITHOM CBSI3b TeCTOB C LiesieBbIM [10. VIHCTpyMeHT, NoOA/epKUBArOILUI
pa3pabotky TectoB 1o TexHosoruu UniTESK, nmeetcs asist si3bika Java.

OCHOBHBIe [IefiCTBHS, KOTOpble HY)XKHO BBIMOJIHUTL /s pa3paboTKy TecTa M0 TEeXHOJIOTUU
UniTESK:

1. Tloozomoska ¢popmanbHbix cneyugukayuli. [171s1 3TOTO C/iefyeT POaHaIu3UPOBaTh
(byHKIMOHaIbHBIe TpeboBaHus K LesieBoMy [10 Ha OCHOBe MMEIOIIUXCS JOKYMEHTOB H/TH



3HaHWM YYaCTHUKOB IIPOEKTA.

2. BbiOeneHue kpumepueg nokpbimusi. [lomnbiTaTbcsi cGopMyMpoBaTh TpebOBaHMS K KaueCTBY
TeCTOB (uTO OyZIeT 03HauaTh «[OCTATOUYHO ITOJTHOE TeCTUPOBAaHHUE», KOT/[a MOYKHO €T0
TIpeKpaTHTh) Ha OCHOBe TIOXKeJIaHWM 3aKa3uMKa, 3HaHUM O TIpeZiMeTHON 00s1acTu 1
VMEIOIIUXCSl PeCypCoB TipoeKTa. Mcrnomnb3ysi CTPYKTYPY MOMyueHHbIX Crielii(UuKarivii,
niepecopMy/IMpoBaTh 3TU TpeboBaHUs B BU/ie TpPeOOBaHHM K YPOBHSIM MOKPBITUS T10
oripe/ie/IeHHbIM KPUTEPHSIM TTOKPbITHSI.

3. Paspabomka mecmosbix cyeHapues. ClieHapuu pa3pabaTbiBatOTCsl HA OCHOBE
crielMbUKaIMi ¥ He TIPUBSA3aHbI K KOHKPETHOH peanu3aiyu reneoro 10 wmm ero
KOHKpeTHO Bepcun. Habop TecToBbIX ClieHapueB [JO/KeH 00eCcrieunBaTrh J0CTHKeHUe
HY)>KHOTO YPOBHSI TIOKPBITHSI.

4. Paszpabomka meduamopos. [1is IpYBSI3KU MOyYeHHBIX TeCTOB K KOHKPeTHOM peanu3alyn
11eJIeBOI cucTeMbl pa3paborars Habop MeAMaTopoB. [t 3TOro HY)KHO 3HATh TOUHBIN
uHTepdelic BEIOpaHHOM peas3alivy, XOTs CaMa OHa ellje MOXKeT ObITh He TOTOBA K
TeCTUPOBAHHUIO.

5. Komnuasyust mecmogoli cucmembl. [J7ist TOTO, UTOOBI MOJTyUUTh FOTOBbIE TECTHI, HY)KHO
OTTPaHC/IMPOBATh CrielM(UKalK, MeJUaTopbl U CLieHAapWU C paclIMpeHUs s3blKa
IIPOrpaMMUPOBaHU B L[e/IOCTHYIO TeCTOBYIO CUCTEMY Ha CAMOM 3TOM SI3bIKe.

6. BbinonHeHue mecmos. [1ociie TpaHC/IALMU CTAHOBUTCS BO3SMOXKHBIM BBITIO/IHEHME TeCTOB.
[Tpu BBITIOJTHEHUM TECTOB Ha MEPBBIX MOpaxX 00BIYHO MPUXOJUTCS UX OTIaKHUBATh, VAAJISS
oImMOKY U3 crielibUKaIyii, ClieHapueB U MeraTopoB. [loc/e 0T/IaZiKu HY>KHO BBITIOTHUTH
BCe TeCThl «HAUMCTO» U TIOJIYUUTh UX Pe3y/bTaThbl B BUJle OTUETOB /Jis1 Ja/lbHeHIIero
aHa/u13a.

7. AHanus pesynbmamog mecmupogaHusi. CiefiyeT orpe/ieNiiTh, Kakve OLIMOKY 0OHapyKeHbl,
a TaKXKe, OCTUTHYT JIM HY)KHBIN YPOBEHb MOKPBITHS WX Ha/l0 pa3pabaThiBaTh
JIOTIOJTHUTE TbHBIE CLieHapUH.

[laru o pa3paboTke TeCTOBBIX CLieHAPUEB M MeIMATOPOB TIOUTH He 3aBUCSAT JPYT OT Jpyra U 4acTo
MOT'YT BBITIOJTHATLCS TIapasiiesibHo. Kpome Toro, HesjoueThbl U OMIMOKH, OOHapy>KBaemMble B CaMoi
TECTOBOM CHCTeMe Ha 3Tarax COOPKM TeCTOB, BBINIOMHEHWs TECTOB M aHa/lM3a pe3y/bTaToB
TeCTUPOBAHUS, MOTYT MPUBOJUTH K I€PeCMOTPY pe3y/IbTaToB Jit000ro paHee C/ieJlaHHOTO I11ara, W,
COOTBETCTBEHHO, K BO3BPALL|eHHIO Ha 3TOT Lar.

ITocTaHOBKaA I1e/ied MPOeKTa U onpe/e/ieHre ero paMokK

[Tpexxae ueM NPUCTYTIATh HEMTOCPECTBEHHO K pa3pabOoTKe TECTOB, HA/I0 ONpefe/uTh 00Iue Liey U
paMKH 3TO# pa3paboTku. [1isi 3TOro HYy)KHO OTBETHTH Ha CJIe[[yIOII1e /IBa BOMPOCa:

1. Kakue yacTu, MoiCUCTEMBI, KOMIIOHEHTHI LiesieBoro 10 mbl OyzieM TecTUpOBaTh?
2. Ha cooTBeTcTBHE KaKuM TpeOOBaHUSM OHU OyIyT TeCTUPOBATHCS?
OTBeThI Ha 3TH BOIIPOCHI 3aBUCST OOBIYHO OT CIEAYIOIINX 4-X BUAOB (haKTOPOB:

*  KoHTeKcT rpeaiMeTHOM 00/1acTh: Kakue TpeOOBaHMS BBIZBUTAIOTCS K CUCTEMaM TaKoOTo pojia,
MMeloIIMecs: JOKYMEHTbI M 3HAaHHUS O TNpeAMeTHOM 00/1acTH, 0 KOHTEKCTe HCII0/Ib30BaHUS
11eJIeBOM CHUCTeMBI, O TOTPeOHOCTSX ee TIO/b30BaTesield W [PYrux JWl, O TpeOOBaHHUSIX
KOHTPO/IMPYIOLIUX OpraHu3aluii W CTaHAApPTOB, O pellaeMbIX CHUCTeMOM 3ajauax,
BO3MO)KHBIX MeTOZIaX pelleHHs] 3TUX 3a/lad U BO3MO)XHOM YCTPOMCTBE COOTBETCTBYHOLLIUX
KOMITOHEHTOB CHCTEMBI.



ApxWTeKTypa Lje/IeBOM CHCTeMbI, HACKOIBKO OHAa WM3BeCTHA Ha MOMEHT Hadana pabor:
pa3buieHure CUCTeMbl Ha KOMIIOHEHTBI, 3a/jauM, pelllaeMble Pa3/IMYHbIMU ee KOMITIOHeHTaMH, 1
BO3MOXXHbIe B3aUMO/|€MICTBUSL MEXJY HUMM.

KoHTekCT Tekyllero Ipoekra: Kakue pecypcbl (JIFO4M, BpeMs, [eHbIW, ammapaTHoe WU
nporpaMMHOe obecrieueHre) MMEIOTCS B HallleM pacliopsDKeHMM, Kakve TpeOoBaHHSI K
JJAHHOW CHCTeMe M ee TeCTMPOBAHMIO BBIJIBUTAIOT 3aKa3uvK U [pyrHe 3avHTepeCcOBaHHbIE
miia  (KoHeuHble TIO/b30BAaTe/NM CUCTEMbl, ee pa3pabOTuvKW, KOHTPOIMpYIOLIe U
JIMLIEH3UPYIOLLMe OpraHu3alyiu U Ip.).

KOHTeKCT CBs3aHHBIX MPOEKTOB: KaKHe Opyrue IPOEKThbl 3daBUCAT WJ/IM, BEPOATHO, 6y,HYT
3dBHUCeTb OT H@HEBOﬁ CHUCTEMBI W OT pe3y/bTaTOB 3TOr'0 IIPOE€KTd, KdkKHe TPEGOBaHI/IH
npeabusAaB/IAOTCA UJIH, BEPOATHO, 6y,HYT MnpeabAB/IATECA UMU K Ka4€CTBY L[eﬂeBOﬁ CUCTeMBbI U
K Ka4eCTBY ee TeCTHPOBAHNAI.

HanpHeliillas 4acTh JOKyYMeHTa TOCBsilleHa pa3paboTKe TeCTOB AJisi CTaHJApTHOW OMOMMOTEKH
KoJiiekIui TiatdopMel Java 5. PaccMaTpriBaeMble Kaacchl U UHTePQeNchl omnpe/iesieHbl B MakeTe
java.util.

CBezieHusi O 1iefleBOM cucTeMe W TpeOOBaHHUSIX K ee TOBEJeHWI0 MOXKHO IIOJUeprHyTh W3
C/e1yOLMX UCTOYHUKOB:

IToKyMeHTaI1si Ha CUCTEMY
OKCIepThI B IaHHOM MpeIMeTHOM 00/1acTH (9KCcrepTh 1o 6ubmorekam JDK)

CTaHAapThl, OTHOCAIIMECS K JAaHHOM mpegMeTHOW obsactu (TpeGoBaHMsI, HaK/ia/ibIBaeMble
criequdUKaLyeli s13pika Java, IPUHATHIMY 11a0I0HaMK Pa3pabOTKH)

ApXUTEKTOPBI, MPOEKTUPOBIIMKA 1 Pa3paboTUMKY JaHHOM CUCTeMBbI

B Hawewm nprvmepe nmeeTcs craHaaptHas AokyMeHTauus K JDK 1.5. Huwke rnpuBeseHbl KpaTkue
OTMMCaHMs K/1aCcCoB M uHTep(delicoB 13 TlakeTa java.util, OTHOCSIIMXCS K paboTe C KO/UIeKI[USIMH:

Interface Summary

Collection<E> The root interface in the collection hierarchy.

Comparator<T> |A comparison function, which imposes a total ordering on some collection of objects.

An object that implements the Enumeration interface generates a series of elements, one at a

Enumeration<E> | .
time.
Iterator<E> An iterator over a collection.
List<E> An ordered collection (also known as a sequence).
. An iterator for lists that allows the programmer to traverse the list in either direction, modify the
Listlterator<E> . .. . . . \ e . .
list during iteration, and obtain the iterator's current position in the list.
Map<K,V> An object that maps keys to values.
Map.Entry<K,V> | A map entry (key-value pair).
Queue<E> A collection designed for holding elements prior to processing.
Marker interface used by List implementations to indicate that they support fast (generall
RandomAccess . y P y supp (8 y
constant time) random access.
Set<E> A collection that contains no duplicate elements.

SortedMap<K,V> |natural ordering of its keys (see the Comparable interface), or by a comparator provided at

A map that further guarantees that it will be in ascending key order, sorted according to the

sorted map creation time.

SortedSet<E> A set that further guarantees that its iterator will traverse the set in ascending element order,
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http://java.sun.com/j2se/1.5.0/docs/api/java/util/Map.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/ListIterator.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Iterator.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Enumeration.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Comparator.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Collection.html

sorted according to the natural ordering of its elements (see Comparable), or by a Comparator
provided at sorted set creation time.

Class Summary

This class provides a skeletal implementation of the Collection interface, to

AbstractCollection<E> S . . .

minimize the effort required to implement this interface.

This class provides a skeletal implementation of the List interface to minimize the
AbstractList<E> effort required to implement this interface backed by a "random access" data store

(such as an array).

AbstractMap<K,V>

This class provides a skeletal implementation of the Map interface, to minimize the
effort required to implement this interface.

AbstractQueue<E>

This class provides skeletal implementations of some Queue operations.

AbstractSequentialList<E>

This class provides a skeletal implementation of the List interface to minimize the
effort required to implement this interface backed by a "sequential access" data store
(such as a linked list).

AbstractSet<E>

This class provides a skeletal implementation of the Set interface to minimize the
effort required to implement this interface.

ArrayList<E>

Resizable-array implementation of the List interface.

This class contains various methods for manipulating arrays (such as sorting and

Arrays .
searching).
Collections This class consists exclusively of static methods that operate on or return collections.

Dictionary<K,V>

The Dictionary class is the abstract parent of any class, such as Hashtable,
which maps keys to values.

EnumMap<K extends
Enum<K>,V>

A specialized Map implementation for use with enum type keys.

EnumSet<E extends
Enum<E>>

A specialized Set implementation for use with enum types.

HashMap<K,V>

Hash table based implementation of the Map interface.

HashSet<E>

This class implements the Set interface, backed by a hash table (actually a
HashMap instance).

Hashtable<K,V>

This class implements a hashtable, which maps keys to values.

IdentityHashMap<K,V>

This class implements the Map interface with a hash table, using reference-equality
in place of object-equality when comparing keys (and values).

LinkedHashMap<K,V>

Hash table and linked list implementation of the Map interface, with predictable
iteration order.

Hash table and linked list implementation of the Set interface, with predictable

LinkedHashSet<E> iteration order.

LinkedList<E> Linked list implementation of the List interface.
PriorityQueue<E> An unbounded priority queue based on a priority heap.

Stack<E> The Stack class represents a last-in-first-out (LIFO) stack of objects.

TreeMap<K,V>

Red-Black tree based implementation of the SortedMap interface.

TreeSet<E>

This class implements the Set interface, backed by a TreeMap instance.

Vector<E>

The Vector class implements a growable array of objects.

WeakHashMap<K,V>

A hashtable-based Map implementation with weak keys.
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http://java.sun.com/j2se/1.5.0/docs/api/java/util/Map.html
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http://java.sun.com/j2se/1.5.0/docs/api/java/util/ArrayList.html
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Exception Summary

e . . This exception may be thrown by methods that have detected concurrent
ConcurrentModificationException g - P .
modification of an object when such modification is not permissible.

EmptyStackException Thrown by methods in the Stack class to indicate that the stack is empty.

Thrown by the nextElement method of an Enumeration to indicate that

NoSuchElementException . .
there are no more elements in the enumeration.

Ntoro, umeetcst 13 unTepdelicoB, 25 K/1accoB U 3 Kacca UCK/TIOUeHUH.
Eme pa3 noBTopuM /iBa BOIIpOCa, Ha KOTOpbIe Ha/lo [aThb OTBeET.

1. Kakuie KOMIIOHEHTBI CUCTeMbI OyyT TeCTUPOBAaThCS.

2. Kakue TpeboBaHMs TIPH 3TOM OyAyT TIPOBEPSITHCS.

[Tpu oTBeTe Ha BTOPOI BOMpPOC (0 MPOBepsieMbIX TPeOOBaHUSIX) HY)KHO UCIIO/Ib30BaTh abCmpaxkyuto
Wi 0000wjeHue Kak Criocod CHIDKeHMsI 3aTpaT Ha pa3pabOTKy TeCTOB IyTeM BhIsiBjieHUs1 001eit
(YHKIIMOHAIbHOCTH Y pa3HbIX KOMIIOHEHTOB, OOIuMX TpeOoBaHWMN K HUM. [IJisT TeCTUPOBaHUSI
obuieil  (YHKIMOHAJBHOCTA 3auacTyl0 MOXXHO pa3paboTaTb OAWH TeCT, KOTODBIA MOXEeT
CBSI3bIBAThCSI C PA3/IMUHBIMU  1[€JIEBBIMM KOMIIOHEHTAMH uepe3 TPOCThbIe TPOMEXYTOUHbIE
KOMITOHEHTbI — Meouamophbil.

e Jlns  TeCTUpOBaHUS  OONBIIMHCTBA  K/JAaCCOB  HMCK/IIOUEHWH (32  HCK/IIOUeHHeM
MissingResourceException) HaJ0 MPOBEPUTh TOJILKO MPABUIBHOCTh UX TTOCTPOEHUS MpHU
TIOMOIIA KOHCTPYKTOPOB (TPH TOMOII[A KOHCTPYKTOpa 0e3 TapaMeTpoB W TP TIOMOILA
KOHCTPYKTOpa C TIapaMeTpOM-CTPOKOM) W paboTy MeTo[0B, YHAC/e[OBaHHBIX OT ja-
va.lang.Throwable. [Ins 3TOro [JOCTaTOYHO WCIIOAB30BaTh OAWH M TOT JKe TecT,
TOZIK/TFOYAst ero K pa3sHbIM Lie/ieBbIM KjlacCam TP TTIOMOILLM Pa3HbIX MegruaTtopoB. Ecim y Hac
y’Ke UMeeTCsl TaKOUW TeCT /Jisl Kjacca java.lang.Throwable, Mbl MOXXKeM UCIIO/Ib30BaTh €ro
Y He [leJlaTh OT/eJ/IbHBbIX TeCTOB /I YKa3aHHbIX 3 K/1aCCOB.

* Hekoropble Knaccel Cpeau YKasaHHbIX BbIllle WMEHT TMPAaKTUYeCKH OfIMHAKOBYIO
(yHKIIMOHAMBHOCTL (HashMap M Hashtable, ArrayList u Vector), OTIMYasCh TOJIBKO
TIoBe/ileHNeM B MHOTOTIOTOUHOM OKPY>KeHHUH. TecThl Ha Moc/iefioBaTe/ibHble 00pariieHust K UxX
MeToZlaM MOTYT ObITb OAMHAKOBBIMH. [lenaTb OTAeNbHbIe TeCThl Ha WX TIOBeJeHue B
MHOT'OTIIOTOYHOM OKPY)KEHHH Takke He MMeeT CMBbIC/Ia, [TIOCKOJIbKY IepBble K/IacChl U3 3THUX
map JJis Takoro HCII0/Ib30BaHUsl He TpefHa3HauyeHbl, a IpaBU/IbHOE IOBeJleHHe BTOPBIX
obecrieunBaeTcs CpeiCTBAMU CaMoro si3blKa Java.

* He wmeer cwmbIica pa3pabaThiBaTh OT/e/bHBIE TeCTbl /i1 aOCTPaKTHBIX K/IACCOB,
MpeaoCTaB/ISIOILUX HEKOTOPYIO 0a30Byr0 peanu3aLyo A rHTepdelicoB
(AbstractCollection, AbstractList, AbstractMap, AbstractSet). Bca wux
(YHKIIMOHA/TbHOCTh MOXKT OBITH TIPOBEpEHa MPH TTOMOILH TECTOB [/1s1 UHTEP(EMCOoB.

IIpy feTasbHOM pacMOTPeHUM MeTO[OB OTZe/IbHbIX K/1aCCOB MOTYT BBIICHUTHCS [OIO/THUTE/IbHbIe
nozipobHoCcTH. HarpyMep, MOXKeT 0Ka3aThCs, UTO B paMKaX JAaHHOTO MPOeKTa He Ha/l0 TeCTHPOBaTh
B Kjacce ArrayList ¢yHKIMOHAIbHOCTD, CBSI3aHHYIO C U3MeHeHHeM BMeCTHMOCTU TaKOro CIMCKa
(KOHCTPYKTOp ArrayList(int) u MeTobl void ensureCapacity(int) u void trimToSize()).
[Tpu 3TOM OCTaBIIasics HYHKIMOHATBHOCTL ArraylList CBOAUTCS K MeToZiaM PabOThI CO CIIMCKOM,
KOTOpBbIe [JO/DKHBI TeCTUPOBATLCS TeCTaMU /iJisi uHTepdetica List.

Takum o0Opa3oMm, MbI MoO)KeMm Oojiee UeTKO ONpee/nThb, /s KaKMX HMMEHHO KJIaCCOB HaJo
pa3pabarkiBaTh TECTHI M KaK, IPUMEPHO, OHHU JI0JDKHBI paboTaTh.
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Bonee netanbHOe orpefesieHue TpeOOBaHWN K KaueCTBY TECTUPOBAHUS MbI TOKAa OTIOKHAM [0
TOYHOTO BBISICHEHWSI TOTO, UTO >Ke HMEHHO TeCTbl JO/DKHBI TIPOBEpSITh, T.e. [0 pa3paboTkKu
crielfuuKaLuii.

Pa3paboTka crerfuukanuu

[TycTe MBI BKJTFOUM/IMA KTacC ArraylList B CIMCOK KJ/IacCOB, i KOTOPBIX HY)KHO pa3pabotarhb
TecTbl. [TycTh Takke TpeOyeTCsi TPOTECTUPOBATh B HEM TOJILKO METOABI, peanun3yroliye naTeperic
List. B cootBerctBun ¢ TexHosorned UniTESK Hago HayaTb € TOUHOTO OINMCAHUS
(dhyHKIIMOHAaTBHOCTU UHTep(delica, T.e. ¢ pa3paboTKu (hopMaTbHBIX Crielu(UKaLIIIA.

Crnietuduvkauyy, wucnonb3dyemble B UniTESK, onmchiBalOT CTPYKTYPbl [IaHHBIX —1[e/IeBbIX
KOMITOHEHTOB TP MIOMOLLY OMMCAHUS UX T0JIed U UHBAPUAHMO8 — I0MO/THUTE/TbHBIX OTPaHUUeHU
Ha JIaHHbIe, KOTOPbIE JIO/DKbI OBITH BBITIOTHEHBI [ISI KOPPEKTHO MOCTPOEHHOTO KOMITOHeHTa. [Ipu
3TOM OIMCBIBAIOTCS TOJBKO Te T10JIsl, KOTOphIe [IeHCTBUTEIbHO HEeOOXO[UMBI [i71si 00bSICHEHUS TOTO,
KaK 3TOT KOMIIOHeHT paboTaeT. Kpome TOro zjii BCeX METOOB KOMITOHEHTA OTMCBHIBAOTCS WX
npedycaosusi 1 nocmycnogusi. IlpegycioBue onpefensieT CUTyal[uH, B KOTOPBIX 3TOT METOJ, MOXKET
ObITb BbI3BaH. [lOCTyC/0OBUE oOmpezienisieT OrpPaHUYEHWs Ha pe3y/bTaThbl ero paboThl, KOTOpbIe
JIO/DKHBI ObITh BHITIONIHEHBL. [IocCMOTPUM Ha OTMCcaHKe MeToZIoB MHTepdelica List.

Method Summary

boolean|add(E o)
Appends the specified element to the end of this list (optional operation).

void|add(int index, E element)
Inserts the specified element at the specified position in this list (optional operation).
boolean|addAll(Collection<? extends E> c)

Appends all of the elements in the specified collection to the end of this list, in the
order that they are returned by the specified collection's iterator (optional operation).

boolean|addAll(int index, Collection<? extends E> c)
Inserts all of the elements in the specified collection into this list at the specified
position (optional operation).
void|clear()
Removes all of the elements from this list (optional operation).

boolean|contains(0Object o)
Returns true if this list contains the specified element.

boolean|containsAll(Collection<?> c)
Returns true if this list contains all of the elements of the specified collection.

boolean|equals(Object o)
Compares the specified object with this list for equality.

E|get(int index)
Returns the element at the specified position in this list.

hashCode ()
Returns the hash code value for this list.

int|index0f (Object o)
Returns the index in this list of the first occurrence of the specified element, or -1 if
this list does not contain this element.

boolean|isEmpty()
Returns true if this list contains no elements.

+

in

Iterator<kE>|iterator()
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Returns an iterator over the elements in this list in proper sequence.

int|lastIndex0f(Object o)
Returns the index in this list of the last occurrence of the specified element, or -1 if
this list does not contain this element.

ListTterator<E>|listIterator()
Returns a list iterator of the elements in this list (in proper sequence).
ListIterator<kE>|listIterator(int index)

Returns a list iterator of the elements in this list (in proper sequence), starting at the
specified position in this list.

E|remove(int index)
Removes the element at the specified position in this list (optional operation).

boolean|remove(Object o)
Removes the first occurrence in this list of the specified element (optional operation).

boolean|removeAll(Collection<?> c)

Removes from this list all the elements that are contained in the specified collection
(optional operation).
boolean|retainAll(Collection<?> c)

Retains only the elements in this list that are contained in the specified collection
(optional operation).

E|set(int index, E element)

Replaces the element at the specified position in this list with the specified element
(optional operation).
int|size()
Returns the number of elements in this list.
List<E>|subList(int fromIndex, int toIndex)

Returns a view of the portion of this list between the specified fromIndex,
inclusive, and toIndex, exclusive.

Object[]|toArray()

Returns an array containing all of the elements in this list in proper sequence.

<T> T[] toArray(T[] a)
Returns an array containing all of the elements in this list in proper sequence; the
runtime type of the returned array is that of the specified array.

Manee cuWTaem Lie/ieBOM CHCTeMOW BBIODAHHYIO /ISl TeCTUPOBAHHUSI TPYIITy METO/OB, B JAHHOM
cilydae Bce MeTobl java.util.List.

st pa3paboTku crieruduKaruii Habopa MeTo/I0B Hy>KHO OIPe/ieIiTh CeAyrolee:
1. CocrosiHue cucTeMBbl, TTO3BOJISAIOIIEe OIMCATh ee PeaklMio Ha BbI30B 1H000ro MeToza.

2. Jlns KaK[0ro MeTofja Orpefie/iuTh ero CUrHaTypy: MOHSTHOEe UMs, THIIbl [1lapaMeTpOB, THII
pe3y/bTara, THIbI CO3jaBaeMbIX UCK/TFOUeHUH, 00bEKThI, K KOTOPBIM METOZ, UMeeT JOCTYII.

3. [Ansa KaXA0ro MeTofa OINpefe/NuTh ero Ipefyc/ioBUe, MOKasbiBarolllee B KaKUX CUTYaLASX
ero MoBeZleHNe OrpeziesieHO, KOr/ja ero MOXKHO BbI3bIBaTh.

4. Ing KaXJoro MeToja OIpeAenuTb TOCTYC/I0OBUe, OINUChIBAKOIllee OrpaHUuYeHusi Ha
pe3y/bTaThl TIPAaBUIBHOM PabOThI MeTo/a.

PaccMoTpuM 3TH BOTIPOCHI Oosiee AeTanbHO.

1. CocrosiHMe CHCTeMBI OTIpeZe/sieTcsl TeM, Kakasi MHpopMarusi 06 ucTopur paboThbl CUCTEMBI
TpeOyeTcsi, UTOOBI MOTHOCTBIO OTPEeE/UTh Pe3y/bTaT BbI30Ba JHOO0OTO MeToja C JIFOObIMU


http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html#toArray(T%5B%5D)
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html#toArray()
http://java.sun.com/j2se/1.5.0/docs/api/java/lang/Object.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html#subList(int,%20int)
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html#size()
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html#set(int,%20E)
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Collection.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html#retainAll(java.util.Collection)
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Collection.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html#removeAll(java.util.Collection)
http://java.sun.com/j2se/1.5.0/docs/api/java/lang/Object.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html#remove(java.lang.Object)
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html#remove(int)
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html#listIterator(int)
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/ListIterator.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html#listIterator()
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/ListIterator.html
http://java.sun.com/j2se/1.5.0/docs/api/java/lang/Object.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html#lastIndexOf(java.lang.Object)

3HaueHWsIMUA TlapameTpoB. Ecyii 3Ta MHGpOpPMaIUs ¥ MeTOAbl pa30MBAIOTCA Ha HECKOJIBKO
yacTeid TakuM 00pa3oM, UTO Kak[asi TPYINa MEeTOAOB 3aBUCUT TOMBKO OT AAHHBLIX CBOEH
YaCTH U He 3aBUCUT OT OCTA/IbHBIX, HY)KHO UCXOZHYIO I'PYIIY METOA0B pasfe/IuTh ITU 4aCTU
W OMUCHIBaThb KaKAYyI0 M3 HUX KaK OT[e/IbHYIO0 LiejieByH0 cucTeMy. B Hamem ciydae [is
TOJTHOTO OIUCaHWs paboOThl BCEX METOAOB java.util.List JOCTaTOUHO 3HATh BCE
3/IEMEHTEI CITUCKA U UX MOPSA0K CIeIOBAaHUA B CITUCKe.

2. [Ina KaXAOro mMeToja LiefieBOM CUCTeMbl HY)XXKHO OIpeZe/uTb ero CMrHarypy, KOTOpOU OH
OyzeT onuchIBaThCS B criequduKaiusx. [Ipy 3Tom cieayeT MOMHUTD O CIeAYIOIEM:

a. Tunel mnapameTpoB, pe3ysnbTata U CO3JaBaeMblX cleLuduKaLyeldl MeToza
VICKJIFOUeHUH MOT'YT OT/IMYaTbCsl OT COOTBETCBYIOLMX TUIOB B peanu3anuu. B Tom
c/lyyae eC/liM B peaju3alidd 5TU TUIIBl SABJFAIOTCA KjlacCaMH, KOTOpble MBI TOXKe
cneuyupyeM B paMKax [AaHHOTO TpoeKkTa (WM paHee TPOBEJEHHBIX), HaJo
WCMO/b30BaTh B KayeCTBe TUIIOB MapamMeTpOB U pe3y/brara Clielu(pHuKaliOHHbIe
aHa/Iory peasM3alMOHHBIX TUIOB. Hampumep, B Halllem rpyrMepe MeToj, subList()
BO3BpalaeT 00beKT TUIMAa CMUCOK. [1pu crienUKaLM TUT pe3y/bTaTa 3TOro MeTo/a
Ha/JI0 OTpe/ie/IUTh Kak Criel[iUKaI[MOHHbBINA CITHCOK.

b. Tlpy yKa3zaHWM THIIOB BO3MOXXHBIX WCK/IFOUEHHH HAJ0 TEepeurc/IsTb BCE THITBI
WCK/TFOUeHHI, KOTOpble MOTYT BO3HHKHYTb TIpH paboTe J[aHHOTO MeToJa B
HOPMaJIbHBIX YC/IOBHSIX, B TOM UHC/e W THUIbI HElpOBepsieMbIX UCKIIOUeHui Java,
HAC/TeIHUKOB KJIacCOB RunitmeException u Error. Ilog «HOpPMaibHBIMU
YC/IOBUSIMW» UMEETCS B BW/ly BBINIOJIHEHWE TIPeyC/IOBUS MeTofia (CM. HIDKE) |,
MOXKET OBbITh, ZOTOJIHUTELHBIX YCJIOBUH Ha AOCTYIHBIE PECYPChI, CBSI3aHHBIX C
TIpe/ITrio/iaraeMbIM  Pe)KMMOM  PabOTbI TeCTOB, HarpyMep, Ha/lUuhe J0CTaTOYHO
6osbiioro o6bemMa CBOOOAHOM MaMsITH U TIp.

3. [l KaXKA0ro MeTozia 1ie/ieBOi CHCTeMbI HY)KHO OTIpe/le/TiTh MPeAyC/IoBUe JaHHOTO MeTO/a.
[17151 3TOTO HAZIO BBIIENIUTE CUTYALIMU (COCTOSTHUSI CUCTEMBI M 3HaueHHs TTapaMeTPOB MeTOo/a,
C KOTOPBIM OH ObI/T BbI3BaH), AJIs1 pabOThI B KOTOPBIX 3TOT METO/, He TpeAHa3HaueH. B Takux
CUTyalWsIX TIOBEJE€HWEe METoJa He ONpeJeieH0 M €ro BbI30B MOXKET TIPUBECTH K
HerpeJCcKa3yeMbIM — TIOC/TIEACTBHUSM, BIUIOTH [0  pa3pyIIeHHs LIeIeBOW  CHCTEMBI.
st KOMIIOHEHTOB OWOMOTEK, [JOCTYITHBIX /ISl IIMPOKOTO WCIIO/b30BaHMsI, Yallle BCETO
BBI30B METO/]a B ITPOM3BOJILHON CUTYAlL[UM He [JO/DKEH MPHUBOJUTDH K PAa3pYIIEHUIO CUCTEMBI,
T.e. €ro TMPeAYC/IOBUE /I0/DKHO OBbITh BCET/a BIMOMHEHO. O HEKOPPEKTHBIX 3HAUEHUSIX CBOUX
apryMeHTOB, KOTOPble OH He MOXXeT 00paboTark 1Mo 001eMy MpaBUTy, TAKOH METOZ MOKeT
cooOImuTh, BepHYB o0co0oe 3HaueHWe pe3yibTaTa WM CO3[aB  HCK/IIOUYEHHE.
He n71s KaXkzoi omeparnuy TNpeAyc/ioBrie JO/DKHO ObITh BCeraa BbITIONIHEHO. Harmpumep, B
HEKOTOPOH CHCTeMe yTIpaB/ieHUsl TIAMSIThIO OTIepaliysi OCBOOOXKIEHUS MaMSITU MOXKET [Jist
obecrieueHrsi BBICOKOW 3(ddekTuBHOCTH paboThl TpeboBaTh, uTOOBI €Wl B KauecTBe
apryMeHTa BCerja flaBajaCh CChUIKA Ha OOBEKT, MaMsTh TMOJ, KOTOPBIM BbIE/sAIach paHee
TIpY TIOMOLIM OTIpeZie/ieHHOM orepanuy. Takve orpaHddyeHusi 0CO00 TOAUEPKUBAIOTCS B
JOKYMEHTAl[UM W TIPUCYTCTBYIOT OOBIUHO TONBKO [JIsi TAaKWX OIeparyii, I0b30BaThCs
KOTOPBIMH MO)KET OTPaHWUEHHBbIM KPYyT pa3paboTuvkoB. B Haimiem ciydae y BceX MeTOZOB
java.util.List TIpefyc/ioBHe [IO/DKHO OBITb BBITIOTHEHO BCerja, TOCKOJIBKY 3TO
O6ubnmuoTeuHblid HHTepdeic 0bIIero 1Mo/Ib30BaHus.

[ng KaKooro MeTtofia Lie/leBOM CUCTEMbI HY)KHO OIPefe/IUTh IOCTYC/IOBHEe [AaHHOTO MeToZa.
[TocTycioBre OMMChIBaeT OrpaHUYeHUsI Ha pe3y/bTaTbl KODPEKTHOM PaboThl MeTOZA U MOXKET ObITh
W3BJIeYeHO U3 ZIOKYMEHTAIlMM WIM JIPYTUX HMCTOUYHUKOB, COJEpyKallluX TpeOoBaHUS K ero pabore.
B Hamem ciyyae vMeeTcsi JOCTaTOUHO TOJIHasi JOKyMeHTalysl A/ MeToZl0B UHTepdelica java.u-
til.List. PaccMOTpHUM HECKOJIBKO M3 HUX.



add

public void add(int index,
E element)

Inserts the specified element at the specified position in this list (optional operation). Shifts the element
currently at that position (if any) and any subsequent elements to the right (adds one to their indices).

Parameters:
index - index at which the specified element is to be inserted.
element - element to be inserted.

Throws:
uUnsupportedOperationException - if the add method is not supported by this list.
ClassCastException - if the class of the specified element prevents it from being added to this list.
NullPointerException - if the specified element is null and this list does not support null
elements.
IllegalArgumentException - if some aspect of the specified element prevents it from being
added to this list.
IndexOut0fBoundsException - if the index is out of range (index < 0 || index > size()).

indexOf
public int indexOf(Object o)

Returns the index in this list of the first occurrence of the specified element, or -1 if this list does not contain
this element. More formally, returns the lowest index i such that (0==null ? get(i)==null
o.equals(get(i))), or -1 if there is no such index.

Parameters:
0 - element to search for.

Returns:
the index in this list of the first occurrence of the specified element, or -1 if this list does not contain this
element.

Throws:
ClassCastException - if the type of the specified element is incompatible with this list (optional).
NullPointerException - if the specified element is null and this list does not support null
elements (optional).

remove

public E remove(int index)

Removes the element at the specified position in this list (optional operation). Shifts any subsequent elements to
the left (subtracts one from their indices). Returns the element that was removed from the list.

Parameters:
index - the index of the element to removed.

Returns:
the element previously at the specified position.

Throws:
UnsupportedOperationException - if the remove method is not supported by this list.
IndexOutOfBoundsException - if the index is out of range (index < 0 || index >= size()).
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http://java.sun.com/j2se/1.5.0/docs/api/java/lang/IllegalArgumentException.html
http://java.sun.com/j2se/1.5.0/docs/api/java/lang/NullPointerException.html
http://java.sun.com/j2se/1.5.0/docs/api/java/lang/ClassCastException.html
http://java.sun.com/j2se/1.5.0/docs/api/java/lang/UnsupportedOperationException.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html

[TpeamnonoxuM, UTO HallM TeCThl OyAyT pacuvMTaHbl Ha peanu3aluio obreld (yHKIMOHATBHOCTH
CMHCKa, He UMelollel orpaHuYeHri Ha K1acChl 0ObeKTOB M CaMU OOBEeKThI, KOTOpPble MOTYT B HEM
xpaHuTcs. Kpome Toro, npeznonokuM, UTo Bce orepanyy CIIMCKa ero oA ep>KUBatOTCS.

JT10 03HauaerT, 4uTo CUTYaLUM, COOTBETCTBYIOILIUX CO3JaHUI0 HCK/THOUeHUM
UnsupportedOperationException, IllegalArgumentException, MNPy WCIOAb30BaHWH TaKOU
peaiM3alii He BO3HHWKaeT. [lofoOHbIe TIPEATIONOXKEHHSI He3HAUWTEbHO CY)KarT 00s1acTh
TIPUMEHUMOCTH TeCTOB, KOTOPbIe OYAYT TO/TyUeHbI B pe3y/bTaTe.

[TepetizeM Terepb K COGCTBEHHO pa3pabOTKe CIielubUKaIAH.

Hexknapauys crelUKaI[MOHHOTO Kjlacca, KOTOPBIM OyleT cofep)kaThb CrerM(UKalld CIHICKa,
BBIIVIAAUT cienyroiuM obpa3oM. Crelu(UKaIMOHHBIM K/IacC HWMeeT THUIIOBOM Tapamerp,
TOCKOJ/IBbKY crieljudrKalys peJjHa3HaueHa /iJisi CIMCKOB 3/IeMeHTOB OJHOTO THTIa.

package jatva.examples.list;

specification class ListSpecification<T>

{
b

CocTosIHMe CIMCKa, KaK Mbl Y)Ke 3aMmeuasiy, ITOJTHOCThIO OMMChIBAeTCS [TIePeYrC/IeHIeM ero
3/IEMEHTOB B TOM TIOC/Ie[JOBaTe/IbHOCTH, B KOTOPOW OHU U/YT B CIUCKe. [/ TOoro, 4ToObI UMETh
BO3MO)XHOCTb HCII0/Ib30BaTh COCTOSIHME CIMCKA B ONMCAaHUM MOBeJIeHNs er0 METOZI0B, ero0 HY>KHO
0(OopMUTB B BU/Ie IAHHBIX — OIHOTO W/ HEeCKOJIbKUX T0Jiel B crielii(pUKallMOHHOM KJjiacce.
Kcronb3yeM AJist 3TOr0 MacCHUB OOBEKTOB, [IOTIOJTHUB ero 001[eJ0CTYITHBIMA METOAAMU [IJIst
TIPOCMOTPA HaXOASIUXCS B HEM 00BeKTOB.

specification class ListSpecification<T>
public T[] items;
}

[Tpu pa3pabotke crierudUKalUii U TECTOB OyZieM MPHAEP)KUBATbCSA C/AEAYIOLIEr0 TpaBUa: TPH
WCTIO/Ib30BaHUU OOBEKTOB CrelM(UKAI[MOHHBIX K/IacCOB OOBIYHO He CreyeT H3MeHATb WX
COCTOSIHHE, 3@ WCK/IIOUEHWEM CHHXPOHM3Al[Md COCTOSIHUSL CITeI[U(MHUKAIIMOHHBIX OOBEKTOB M
1[e/IeBOI CUCTEMBI, 0 KOTOPOU peub TOW/EeT MPH pa3paboTKe MeIUaToOpOB.

PaccMoTpuM co3zaHue crielfuduKaiyy A Metoga add () crmcka.

B crenudukanmm ucrosmb3yeM TO >ke MMsi MeTofa. I10CKO/IBKY TWITbI TTapaMeTpOB U pe3yrbTara
MEeTO/Ia, a TaKXKe CO3/laBaeMbIX UM UCKJTFOUEHUH, He BXOAAT B CIeLU(UIIMPYEMYIO CHCTEMY, MbI He
Oyzem ux 3ameHsiTh. [Ipu cBoeii paborte Metof add( ) MCIIOB3yeT 3HAUEHHUs] CBOMX T1ApaMeTpPOB U
MO’KeT U3MeHSITh COCTOSIHHe CITHCKA, TI03TOMY CUTHATypa ero Crielii(UKariy BbIIVISINUT TakK:

specification class ListSpecification<T>
public T[] items;
specification void add(int i, T 0)
throws IndexOutOfBoundsException

{
b
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}

Kak MbI yke yIIOMUHA/H, TIPeAYC/IOBHE BCEX METO/IOB CITMCKA /I0/DKHO OBITh BCer/ia BBITOTHEHO.
Ormucarb 3TO MOXKHO CJIeYIOIIUM 00pa3oMm:

specification class ListSpecification<T>
public T[] items;

specification void add(int i, T 0)
throws IndexOutOfBoundsException

{

pre { return true; }

b
3

OpHako Tpoiiie Bcero BooOIIe OMyCTUTh MPeyC/IOBHe, UTO TaK)Ke MHTePIIPeTUPYeTCs KaK ero
WCTUHHOCTBD B /1F000M CUTYyaLIUK.

ITpu pa3paboTke MOCTYCTOBHUS CHauaia OMWIIEM OTPAaHMYeHHs Ha pe3y/ibTaThl paboThl MeToza B
HOPMaJIbHOM CUTYyallUH, TIPY KOTOPOW He JJO/DKHO BO3HUKAaTh UCK/IOUeHuH. [Ipy 3TOM yKa3aHHbBIN B
KaueCTBe BTOPOTO apryMeHTa OOBEKT JO/DKeH BCTAaTh HA i-I0 MO3MWILMIO B CTIHCKE, BCE 3/IeMEHTHI
CMMCKA ZI0 3TOM TO3WLIMU JIO/DKbI OCTAaThCS Ha CBOMX MeCTaX, a BCe 3JIeMeHTHI, CTOsIye Ha
TIO3WLUSIX C HOMepPOM, OOMbIIMM i, AO/DKHBI CABUHYTHCS Ha OZHY TO3WLMIO BrpaBo. [Iyis Toro,
YyTO0OBI 3TO MPOBEPUTH, CO3[aIMM BPEMEHHYI0 KOIHIO MCXOJHOTO CITMCKA, a 3aTeM, MCIIOJb3ys ee,
NIPOBEPHM, UTO pe3y/lbTUPYIOLUI CIHUCOK YCTPOEH Tak, Kak HY)KHO. [I7s1 cpaBHeHUsI MHTepBajioB
MacCHBOB CO3/Ia[JUM BCIIOMOTaTe/TbHbIN MeTOZ, ar rayCompare:

public static <T> boolean objectsAreEqual(T o1, T 02)
{
return 01 == null && 02 == null
|] o1 '= null && ol.equals(02);
}

public static <T> boolean arrayCompare(
T[] first, int firstStart
, T[] second, int secondStart, int number

)

for(int i = 0; i < number; i++)
if('objectsAreEqual(first[i+firstStart], second[i+secondStart]))
return false;
return true;

}

specification void add(int i, T o)
throws IndexOutOfBoundsException

{
post
{
T oldItems[] = pre (T[]) items.clone();
return thrown == null
&& items[i] ==
&& items.length == oldItems.length + 1
&& arrayCompare(items, 0O, oldItems, 0, i)
&& arrayCompare(items, i+1, oldItems, i, oldItems.length-i);
}
}
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Omneparop pre yrnoTpebssieTcs 37eCh AJisi TIOy4deHHsl KOTIMKM MacCHBa items /10 BbI30Ba LieJIeBOTO
MeTozia. [TOCKO/IBKY items sIBAsieTCs CC/IBLIKOM Ha OOBEKT, a He 3HaueHWeM, BbI3BaH METOJ
clone().OnepaTop pre uUMeeT MeHbLIWI MPHUOPUTET, UeM BbI30OB METO/a, M03TOMY pe3y/bTaToM
BbI30Ba clone() SIB/IIETCS KOIMS MAacCHBa, B3dATasi [0 OOpalleHHWs K 1[eIeBOMy MeTony. B Tom
c/lyyae, eC/Id BbIDAKEHWE a UMeeT HeOOBEeKTHBIM THII, /IS TIOJyYeHUs ero 3HaueHWs /10 BbI30Ba
MeTOZia ;OCTaTOYHO MPOCTO B3AITh pre a.

[Ipy BbIUMCIEHUM pe3y/bTaTa IOCTYCJIOBHSI MPW TMOMOLM BbIpaKeHUsi thrown == null Mmbl
npoBepsieM, UTO He ObUIO CO3JaHO MCKIoueHUH. KitoueBoe cioBo thrown o6o3HauaeT CChIIKY Ha
CO3JjaHHOE UCKJTFOUeHHe.

Tomo/THUM Terneph MOCTYC/IOBUE OrPAaHUYEHHSIMH, KOTOPbIE YIIOMUHAKOTCS B TPeOOBAaHUSIX B CBSI3U C
VCK/TIOUMTEeIbHBIMU CUTyalMsIMA. B cuTyalusix, B KOTOPBbIX YKa3aHHbIi HOMep TMO3WLUU i He
TIOTIaZlaeT B MHTEPBa/l KOPPEKTHBIX MO3UIUH, JO/DKHO ObITh CO3IaHO MCK/IIOUeHHe THMa IndexOut -
0fBoundsException U CIIMCOK He JO/IKeH U3MEeHUTHCH.

specification void add(int i, T o)
throws IndexOutOfBoundsException

{
post
{
T oldItems[] = pre (T[]) items.clone();
if(i <0 || 1 > items.length)
{
return thrown !'= null
&& thrown instanceof IndexOutOfBoundsException
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, @, items.length);
}
else
{
return thrown == null
&& items[i] ==
&& items.length == oldItems.length + 1
&& arrayCompare(items, 0, oldItems, 0, i)
&& arrayCompare(items, i+1, oldItems, i, oldItems.length-i);
}
}
}

TeHcTBYs1 aHAJIOTMUHBIM 00pa30M, MOXKHO CITeI[U(MHUITMPOBaTh U MeTo/, index0f ( ).
Pe3ynbTUpYytOIast CrelUpUKALUs BbIIISIUT TaK:

public static <T> boolean arrayContains(
T[] a, int start, int number, T o
)

for(int i = 0; 1 < number; i++)
if(objectsAreEqual(a[i + start], 0)) return true;
return false;

}

specification int indexOf(T o)

{
post

{
T oldItems[] = pre (T[]) items.clone();

13



if(arrayContains(items, 0, items.length, 0))
{
return objectsAreEqual(oldItems[index0f], o)
&& 'arrayContains(oldItems, 0, indexOf + 1, 0)
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, 0, items.length);

}
else
{
return index0f == -
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, 0, items.length);
}

b
b

B nipuBesieHHOM crieljuyKalvy BBeJileHO OrpaHUueHre Ha pe3y/bTaT, Bo3BpalljaeMbiii MeTozioM. Ha
3TOT pe3y/bTaT MOXKHO COCJIaThCsl C IOMOLIbI0 UMEHU MeTo/ja.

[TpuBenem Terepsb crierudUKalid BCeX BBHIOPAHHBIX BBIIIE METOAOB. MBI BBIJETUM TaKXKe
BCIIOMOTaTe/bHbIA MeTO/, /151 CPaBHEHHs] 0OBeKTOB, KaK/bIM U3 KOTOPBIX MOXKeT ObITh paBeH null.

package jatva.examples.list;

specification class ListSpecification<T>

{
public T[] items;

public static <T> boolean objectsAreEqual(T o1, T 02)
{
return 01 == null && 02 == null
|] o1 '= null && ol.equals(02);
}

public static <T> boolean arrayCompare(
T[] first, int firstStart
, T[] second, int secondStart, int number

)
{
for(int i = 0; i < number; i++)
if(!objectsAreEqual(first[i+firstStart], second[i+secondStart]))
return false;
return true;

by

public static <T> boolean arrayContains(
T[] a, int start, int number, T o
)

for(int i = 0; i < number; i++)
if(objectsAreEqual(a[i + start], 0)) return true;
return false;

}

specification void add(int i, T 0)
throws IndexOutOfBoundsException

{
post

{
T oldItems[] = pre (T[]) items.clone();
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if(i <0 || 1 > items.length)

{
return thrown != null
&& thrown instanceof IndexOutOfBoundsException
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, 0, items.length);
}
else
{
return thrown == null
&& items[i] ==
&& items.length == oldItems.length + 1
&& arrayCompare(items, 0, oldItems, 0, i)
&& arrayCompare(items, i+1, oldItems, i, oldItems.length-i);
}
}
}
specification int indexOf (T o)
{
post
{
T oldItems[] = pre (T[]) items.clone();
if(arrayContains(items, 0, items.length, o))
{
return objectsAreEqual(oldItems[index0f], o)
&& 'arrayContains(oldItems, 0, indexOf + 1, 0)
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, @, items.length);
}
else
{
return index0f == -
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, 0, items.length);
}
}
}

specification T remove(int 1i)
throws IndexOutOfBoundsException

{
post
{
T oldItems[] = pre (T[]) items.clone();
if(i < 0 || 1 >= items.length)
{
return thrown !'= null

&& thrown instanceof IndexOutOfBoundsException
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, @, items.length);

3
else
{
return thrown == null
&& remove == oldItems[i]

&& items.length == oldItems.length - 1
&& arrayCompare(items, 0, oldItems, 0, 1)
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&& arrayCompare(items, i, oldItems, i+1, items.length - 1i);
}
}
}
}

OcTanochk HanmMcaTh KOHCTPYKTOP, MHULIMATU3UPYIOLIUM COCTOSTHHE MOJielTbHOTO 00bekTa (TIosist
crieliUUKaI[MOHHOTO Kjacca). B JaHHOM cyyae HY>KHO B 11071e items MOMeCTUTh MyCTOM MacCHUB,

YTO MOXKHO C/ieJlaTh C/Ie/IVIOIIMM 00pa3om:
@SuppresswWarnings("unchecked")
public ListSpecification()

{
items = (T[])new Object[0];

}
Temnepb y HaC UMEIOTCS CIieIUUKALAK, PeICTaB/ISIONINe TPeOOBaHUS K 11e/IeBOM CUCTEMe B
(hopmanu3oBaHHOM BH/Ie, Y00HOM /I/Is1 aBTOMAaTH3MPOBaHHOM pa3pabOTKU TeCTOB.

YTouHeHMe TPe0OBaHM K Ka4eCTBY TeCTHPOBaHUA

Ha paHHOM 3Tarie pa3pabOTKM TeCTOB HY)KHO TMOMBITAaTbCS /IS KaXKJOTO BBIOPAHHOTO [Ijist
TeCTUPOBaHUSl KOMIIOHEHTA, MOACUCTeMBI, Klacca U MeToJja OMpe/e/uTh KauyeCTBO TeCTUPOBAHUS,
KOTOpOe HaJI0 [/ HUX MPOBECTH.

OOBIUHO KauecTBO TECTHUPOBAHUSI H3MepsieTCsi Ha OCHOBe 00ecreuynBaeMOro WM NOKpbIMUS
Pa3IMUHbIX CHUTYyallMd, BO3HUKAIOIIMX B XOfe pabOoThl CUCTeMbl (OHU HAa3bIBAIOTCS YeasiMu
nokpbimusi). Ha oCHOBe HEKOTOPOTO Kpumepusi NOKpbIMusi BbIJEJISI€TCS TOJIHBIA HabOp CUTYyaLuH,
BO BpeMsl BBITIOJIHEHUSI TECTOB OTNpeJesiseTcs, Kakuhe U3 3THUX CUTYalluid peai30BaluCh, U
OTHOIIIEHHSI KOJIMYeCTBa peajM30BaBIIMXCA CUTyalldd K OOIeMy WX UYHUCTy — JOCTUTHYTBIMU
TIPOLIEHT MOKPBITHS — CUUTAETCS TI0Ka3aTesieM KaueCTBa MPOBEeIEHHOTO TeCTHPOBaHUSI.

Ons Toro, yToObI pa3paboTaTh TECThl BHICOKOTO KayecTBa, HAa/I0 Cpa3y CTapaTbCsl [eaTh UX Tak,
yroObl OHM O0ecreurBaid KakK MOXKHO 0osiee BBICOKHH TPOLIEHT TOKPBITHUS T0 BbIOpaHHOMY
KPUTEPHIO.

KpI/ITepI/II/I IMOKPLITHUA AEIATCA Ha ABe OO/IBIINX C'pYIIIbI:

* KpuTepun mepBoil TpymIbl OMpeAesstoT HabOp CUTyal[uii Ha OCHOBE CTPYKTYpPbI CaMoOM
1[e/IeBO CUCTeMbI — Ha OCHOBE ee apXUTeKTYDPbl, BHYTPEHHEro yCTPOWCTBAa KOMIIOHEHTOB,
CTPYKTYphI Kozia. Harmpumep, MOXKHO CUMTaTh L|eJIIMH TIOKPBITHSI BBI30BBI BCEX METO/IOB,
JeKIapypOBaHHBIX B Kjaccax LieJieBOM CUCTeMbl, U H3MepSTh KauecTBO TeCTUPOBAHUS
MIPOIIEHTOM MEeTO/[0B, KOTOpble ObUIM BBI3BaHbI BO BpeMsi TecTa. [Ipyroiéi mpumep —
TIOKPLITHE CTPOK KOZia, TIPU 3TOM LIe/ISIMU TIOKPBLITUSL SIBJISTFOTCS BBITIOJTHEHUSI BCEX CTPOK
KOZla 1ie/ieBON CUCTeMbl. Takue KPUTeDUM TIOKPBITUS HAa3bIBAKOTCS CMPYKMYpPHbIMU U
VICTIO/B3YIOTCS TIPU CMPYKMYPHOM MeCmupo8aHuul.

* Kpurepun BTOpOW TpYIIbI OMpeJe/sitoT Habop Lieell MOKPBITHS Ha OCHOBE CTPYKTYPHI
TpeboBaHMii K cucTeMe. Haripumep, LenssMH TOKPBHITUSI MOTYT OBIT OT[e/bHbIE
TpeOOBaHMs, U KaueCTBO TeCTUPOBaHUE H3MepsieTCsl TP 3TOM OTHOILIEeHHeM KOoJhdyecTBa
NPOTECTUPOBAHHBIX TpeOoBaHMK K 00memMy ux uuciay. Takve KpUTepHUU Ha3bIBAlOTCS
(PyHKYUOHWIbHbIMU U UCTIONB3YIOTCS NIPU (PyHKYUOHA/IbHOM Mecmupo8aHuu.

Texnonorust UniTESK npesHasHaueHa /15t pa3paboTKu PyHKIIMOHA/IBLHBIX TECTOB, HalleJIeHHBIX Ha
JOCTWKEHME BBICOKOIO KayecTBa MO (DYHKL[MOHA/JbHBIM KPUTEpPUSIM TOKpbITUS. Ilpyu 3TOM 3THM
KPUTEPUH YCTAHAB/IMBAIOTCSI Ha OCHOBe CTPYKTYPbl CrHeLuduKanuii, pa3paboTaHHbIX Ha
Npe/ibIAyIneM Iare. JTO BO3MOXKHO, TIOCKOJIBKY CreLU(UKali pa3pabaThIBalOTCS WCXOAS W3
TpebOBaHMIT U, TO CyTH, SBASIOTCS (HOpMaIM30BaHHBIM MX TpeAcTaBieHreM. Kpome TorO,
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pa3paboTKy TakKMX TeCTOB JIEFKO aBTOMATH3MPOBaTh, IOTOMY UYTO (hOpMasibHble CrelyuKaLu
MOryT ObITb 00paboTaHbl aBTOMaTUUeCKH.
PaccmotpuM eiije pa3 crietydukaiiyio Metoja add () CrivcKa.

specification void add(int i, T 0)
throws IndexOutOfBoundsException

{
post
{
T oldItems[] = pre (T[]) items.clone();
if(i <0 || 1 > items.length)
{
return thrown !'= null
&& thrown instanceof IndexOutOfBoundsException
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, @, items.length);
}
else
{
return thrown == null
&& items[i] == o
&& items.length == oldItems.length + 1
&& arrayCompare(items, O, oldItems, 0, i)
&& arrayCompare(items, i+1, oldItems, i, oldItems.length-i);
}
}

b

[TocTyc/ioBre 3TOrO0 MeTo/la UMeeT [iBe BEeTBH, B KOTOPBIX OMUCAHBI CYLeCTBEHHO pa3HbIe
OrpaHUueHUs Ha pe3y/bTaThl ero paboTel. [103TOMY JIOTHYHO CYUTATh, UYTO CTOUT IPOTECTUPOBATh
TIOBe/IeHHe MeTo/la B 000X 3THUX CUTalUAX. Takuve pa3BeTB/IeHHs B TIOCTYC/IOBUH, KOTOPOe
OTIpeJiesisitOT pa3Hble HAOOphI OrpaHWYeHUH Ha pe3y/bTaThl LeJIeBOro MeToZa, Ha3bIBatoTCs
gemeamu yHKYuoHaabHocmu. VIX HY>KHO BbIJIe/ITh TIPU MOMOIIU oriepaTtopa branch. Kpome Toro,
yCJIOBUS TIOTIaJlaHUs B TIEPBYIO W/ BTOPYIO BETBb 3aBUCST TOJBKO OT BXOAHBIX JAHHBIX MeTo/ja —
COCTOSIHUSIM CTIMCKA TIPU €0 BbI30Be U 3HaUeHHI MlapaMeTpoB.

UniTESK TpebyeT, uToOBl yC/0BUSI TIOTa/laHWsI B Pa3Hble BEeTBU (YHKIMOHAIBHOCTH 3aBUCENH
TOJILKO OT BXOZHBIX JaHHBIX. [IpU 5TOM B MOCTYC/IOBHUM CUMTAETCS, UTO BCE, UTO MPOUCXOAUT [0
oriepaTtopoB branch, BBITIOJIHAETCS /10 BbI30Ba 1{e/IeBOI0 METO/a, a BCe, YTO I10C/Ie — I10C/Ie BbI30Ba
1jesieBoro MeTozia. [To3TomMy Bce HeHTHU(UKATOPHI 10 OriepaTopoB branch 0603HauarOT 3HaYeHHst
COOTBETCTBYIOILMX IIO/Iel, TapaMeTpoB U T.II. /10 BbI30Ba MeToza. Omneparop pre [ NOTy4YeHUs
npe-3HaueHHsi BbID&KEHHH TOXXe MOXKHO HCIIO/b30BaTh TOJBKO I0C/e orepaTtopoB branch.
CHabmuM Ka7plld oriepaTop branch omucanvem cutyauuu. B cBs3u ¢ 3TuM, creluduUKaLys
MeTozia add () TIepermCchIBaeTCs C/IeAYIOIAM 00pa3oM:
specification void add(int i, T 0)
throws IndexOutOfBoundsException

{
post

{
T oldItems[] = (T[])items.clone();

if(i <0 || 1 > items.length)
{
branch ExceptionalCase ( “Exceptional case” );
return thrown != null
&& thrown instanceof IndexOutOfBoundsException
&& items.length == oldItems.length
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&& arrayCompare(items, 0, oldItems, @, items.length);

}
else
{
branch NormalCase ( “Normal case” );
return thrown == null
&& items[i] == o
&& items.length == oldItems.length + 1
&& arrayCompare(items, 0, oldItems, 0, i)
&& arrayCompare(items, i+1, oldItems, i, oldItems.length-i);
}

b
}

ITpu 3TOM BeTBU (DYHKI[MIOHATBHOCTH €CTeCTBEHHBIM 00pa30M 3a/at0T KPUTEePHid TIOKPBITHS,
OCHOBaHHbIW Ha CTPYKTYpe clieli(rKaL1H.

[TepepaboTaHHasi C y4yeToM IIpUBeleHHbIX TpeOoBaHWi cCrieliUKalss TpexX MeTO/OB CIHMCKa
BBIIVIUT TaK:

package jatva.examples.list;

specification class ListSpecification<T>

{
public T[] items;

@SuppressWarnings("unchecked")
public ListSpecification()

{
items = (T[])new Object[0];

public static <T> boolean objectsAreEqual(T o1, T 02)
{
return 0l == null && 02 == null
|] o1 !'= null && ol.equals(o02);
}

public static <T> boolean arrayCompare(
T[] first, int firstStart
, T[] second, int secondStart, int number

)

for(int i = 0; i1 < number; i++)
if('objectsAreEqual(first[i+firstStart], second[i+secondStart]))
return false;
return true;

}

public static <T> boolean arrayContains(
T[] a, int start, int number, T o

{
for(int i = 0; i < number; i++)
if(objectsAreEqual(a[i + start], o)) return true;
return false;

}

specification void add(int i, T o)
throws IndexOutOfBoundsException

{
post

{
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T oldItems[] = (T[])items.clone();

if(i < © || i > items.length)
{
branch ExceptionalCase ( “Exceptional case” );
return thrown != null
&& thrown instanceof IndexOutOfBoundsException
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, @, items.length);

}

else
{
branch NormalCase ( “Normal case” );
return thrown == null
&& items[i] ==
&& items.length == oldItems.length + 1
&& arrayCompare(items, 0O, oldItems, 0, i)
&& arrayCompare(items, i+1, oldItems, i, oldItems.length-i);

b
b
b

specification int indexOf (T o)

{
post

{

T oldItems[] = (T[])items.clone();

if(arrayContains(items, 0, items.length, o))
{
branch ListContainsTheObject ( “List contains the object” );
return objectsAreEqual(oldItems[index0f], o)
&& 'arrayContains(oldItems, 0, indexOf + 1, 0)
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, @, items.length);

}

else

{

branch ListDoesNotContainTheObject(“List does not contain the object”);
return index0f == -

&& items.length == oldItems.length

&& arrayCompare(items, 0, oldItems, @, items.length);

b
b
b

specification T remove(int 1)
throws IndexOutOfBoundsException

{
post

{
T oldItems[] = (T[])items.clone();

if(i < @ || 1 »>= items.length)
{
branch ExceptionalCase ( “Exceptional case” );
return thrown !'= null
&& thrown instanceof IndexOutOfBoundsException
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, 0, items.length);
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}

else

branch NormalCase ( “Normal case” );

return thrown == null
&& remove == oldItems[i]
&& items.length == oldItems.length - 1
&& arrayCompare(items, 0, oldItems, 0, i)
&& arrayCompare(items, i, oldItems, i+1, items.length - 1i);

}
}
}
}

Teneps MBI MO)KeM OTpebOBaTh, YTOOBI TeCThI 0OeCTeYrBamy OMNpe/ie/IeHHbIA MPOLEHT TTOKPBITHS
BeTBel (PyHKI[MOHAIbLHOCTH, HarlpuMep MOKpbIBaau Obl ux Bce (obecneunBanu 100%-e TOKpBITHE).
Bce BeTBM (PyHKIMOHA/JILHOCTH MeTOZOB OJIHOTO Kjacca 3aJjaloT Kpumepull noKpbimusi eemeell
¢yHKyuoHarbHOCMU.

OnpesieniB BeTBM (DYHKLIMOHA/AbHOCTH, HY)XHO IIpOaHaaM3MpOBaTh, Hackonbko ux 100%-e
TIOKPBITHE COOTBETCTBYeT TeM TpeDOBaHMSIM K KaueCTBY TeCTHPOBaHWS, B KOTOPBIX B JJaHHOM
NPOEKTe 3aMHTEPeCOBAHbI 3aKa3uMKW, pa3pabOTUMKA W JIpyTWe JIMlia, WMel[de K HeMy
oTHouleHre. Eciu TpeOyeTcst MOKpbITHe OOJIBIIEro yuc/ia CUTYalUid, 3TU CUTYaldd MOXKHO SIBHO
orpefieIUTh B creliUUKaLUsIX, CBs3aB C HUMU HEKOTOpble MeTKU. [lycThb, Haripumep, B HallleM
npoekTe TpeOyeTcss TPOBEPUTh PabOTOCMOCOOHOCTb BCEX METOAOB [/Isi IyCTOrO CIKCKa, a
paboTOCIIOCOOHOCTE MeTOZI0B indexOf () W remove() elle U [Jjis CIMCKOB, COZEPXKAIMX OJUH
1eMeHT. KaKyl0 Takyro JOIOJHUTE/bHYI0 CUTYaLUI0 ONpefe/IMM C IOMOLIBI0 oreparopa mark.
JonomHuM KMM TOCT-yC/I0BUe, TIOMeCTMB 3TOT OIleparop B CaMOe HayaJlo U COXpaHuB BeChb
OCTaBILUNCS KOJ, TIOCT-YC/IOBUS:

specification class ListSpecification<T>

{

specification void add(int i, T o)
throws IndexOutOfBoundsException

{
post
{
if (items.length == 0) mark "Empty list",;
}
}
specification int indexOf(T o)
{
post
{
if (items.length == @) mark "Empty list";
else if(items.length == 1) mark "List with single element";
}
}

specification T remove(int i)
throws IndexOutOfBoundsException

{
post
O, . .
if (items.length == 0) mark "Empty list";
else if(items.length == 1) mark "List with single element";
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b
b
b

PaccraBneHHble TIpU TOMOILM OINEpaTopoB mark MeTKU OIpeAessitoT Kpumepuil NnoKpbimus
nomeueHHblx nymeti, TIPU UCIO/Ib30BaHUMA KOTOPOTO pa3/iiyHble CUTYyal[dd COOTBETCTBYHOT
Pa3/MYHBIM KOMOWHAIMSIM METOK OTepaTopoB mark M branch, BCTpeyaroL[UXCsl TIPU TIPOBEpKe

TMOCTYyC/IOBUHA.

B HallleM npuMepe 3TH CUTYaLiy MOYKHO CBECTH B CJIEYIOIIYIO Tab/HLLy.

MeTtop,

add ()

index0f ()

remove()

[TycToi1 crivcok

Empty list
Exceptional case

Empty list
List contains the object

Empty list
Exceptional case

Empty list
Normal case

Empty list
List does not contain the object

Empty list
Normal case

CIMCcoK C OJHUM

Exceptional case

List with single element

List with single element

3/IeMeHTOM List contains the object Exceptional case
Normal case List with single element List with single element
List does not contain the object | Normal case
Crrcok ¢ Exceptional case |List contains the object Exceptional case
HECKOMIEKMMU Normal case List does not contain the object | Normal case
3/IeMeHTaMu

Tabauya 1: Tecmosble cumyayuu, onucbieaemble Kpumepuem NOKPbIMusi MAPKUPOBAHHbIX nymell

3ameTuM, UTO BblZle/IeHHble STUEHKM Tab/MLIbI COOTBETCTBYIOT CUTYaL[UsiM, KOTOpble HUKOIZa He
MOT'YT peajiM30BaTbCsl — IIyCTOM CIIUCOK He MO)KeT COZep)KaTb 3/IeMeHTOB U I IyCTOro CIIUCKa
HeJib3s1 To7j00paTh 3HaueHue rlapameTpa, bosbliiee UM paBHOe 0, HO MeHblliee ero JJIMHbI, KOTopast
ToXKe paBHa 0.

Bropas cutyariuu aBToMatiuecku Oyzner oTOpoilieHa MHCTPYMEHTOM, TTOCKOIBKY OHa OIMHCHIBAETCS
HEBO3MO)KHOW KOMOWHalell paBeHCTB M HEPaBeHCTB MEXKAY Lie/IbIMU UMCIaMU: items.length ==
0,!(i <0),!(i >= items.length).

[TepBasi >ke CUTyaL[Usi OIUCHIBAeTCs KOMOWHAL[Mel yC/IOBUM, CBSI3b MeXXAYy KOTOPbIMU TIOHSITHA
TOJIBKO YejIoBeKy: items.length == 0, arrayContains(items, ©, items.length, o).
[TosTOMYy, UTOOBI BHIOPOCUTDL €e M3 00pabaTbiBa€MOr0 MHCTPYMEHTOM MHO)KECTBA CUTYar|Ui, Haflo
HanucaThb B CHeLUQUKaLMU Masmosno2uio, SIBHO YKa3bIBaIOL[YI0 CBSI3b MEXJYy BXOASLUMHU B 3Ty
KOMOMHAIMIO ycy1oBUsAIMU. OKOHYATeTbHBIN BH/ CcrieludUKau MeTozia index0f () BBITVISIIUT TakK:

specification int indexOf(T o)

{
post

{
if (items.length ==
else if(items.length ==

0) mark "Empty list";
1) mark "List with single element";

T oldItems[] = (T[])items.clone();
tautology items.length != 0 || !arrayContains(items, @, items.length, o0);

if(arrayContains(items, 0, items.length, o))
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branch ListContainsTheObject ( “List contains the object” );
return objectsAreEqual(oldItems[index0f], o)

&& 'arrayContains(oldItems, O, indexOf + 1, o)

&& items.length == oldItems.length

&& arrayCompare(items, 0, oldItems, @, items.length);

}

else

{

branch ListDoesNotContainTheObject(“List does not contain the object”);
return index0of == -1

&& items.length == oldItems.length

&& arrayCompare(items, 0, oldItems, @, items.length);

}
b
b

Tenepb pa3pa60TKa CHEL[I/Iq)I/IKaL[I/II/I MO/THOCTBIO 3dKOHUYE€HAd W TOYHO OIIpejesieHa Lie/ib TIOCTPOeHHUA
TeCTOB — O0CTH)KeHHKe ITOJTHOT'O TTIOKPLITHSA 110 KPUTEPUIO ITOMEeUeHHBIX HYTEﬁ.

Pa3paboTKa TecTOBbIX ClleHapueB

Vwmess crnemmpukaimu W TpeOOBaHMS K KaueCTBY TECTUPOBAaHUS B TePMHHAX ITOKPBITHS
(hyHKIIMOHATLHBIX BETBEM U METOK, MOYKHO TepexXofiuTh K pa3paboTKe TeCTOBOTO CLieHapusl.

Tecmosblili cyeHaputl B TexHonorur UniTESK 3agaeT criocob mocTpoeHHs MOC/e10BaTe/bHOCTH
TeCToB. /]I CUCTeM, TIOBe/IeHHe oTepalidii KOTOPBIX 3aBUCUT TOJIBKO OT apr'yMEHTOB, C KOTOPBIMU K
HHUM 00paIrjaroTCsi, TeCTOBBIN ClIeHapHi OMUChIBaeT HAOOp TaKUX OOpallieHuid, o0ecrieurnBaroIri
TpeOyeMyto TIOJTHOTY Te CTUPOBAHUS — BBICOKHM TTPOLEHT TIOKPBITHS 110 BBIOPaHHOMY KPUTEPHIO.

7151 6osiee C/IOXKHBIX CUCTEM, TTOBe/IeHHe OTlepalivii KOTOPBIX 3aBUCUT He TOJILKO OT UX apryMeHTOB,
HO ¥ OT paHee CJeJIaHHBIX OOpalljeHuil K cucTeme, sl o0ecrieueHust MOTHOTHI TeCTUPOBaHUS BO
BpeMsi TecTa TpeOyeTcsl MOMa/jaTh B pa3/MuHble COCTOSIHUSI CUCTeMbl. [[/isi pellieHusi 3Tou 3azauu
TeCTOBBIN ClLieHap1il KPaTKO OMKCHIBAT KOHEUHbIU aemomam, MoZie/TUPYIOLL1ii TIOBe/leHue 1ie/ieBoi
cuctembl. [1py BHITIONTHEHUH TeCTa [Jisi 3TOr0 KOHEeUHOTo aBToMara OyzieT TocTpoeH 00Xof BCex ero
NepexofioB, T.e. [/ KaX/AOTO COCTOsIHUSI, OOHapy)keHHOro BO BpeMsi TeCTHpOBaHUs, OyayT
BBITIO/THEHBI BCE OTepaliiy, KOTOpble MOYKHO B HEM BBLITIOJIHUTD. V1 B 3TOM cilyuae ClieHapuil 10/KeH
00ecreunTb HaM BBICOKUH TPOILIEHT MOKPBITHS TI0 BBIOpAaHHOMY KPUTEpHIO, B Hjeajie — I0/IHOe
TIOKPBITHE.

PaccmoTpuM  pa3nvuHble  CUTyal[uM, WCMOMb3ysd KpPUTEPUM MapKUPOBAaHHBIX MyTed B
crierUpUKAIMOHHOM Kracce ListSpecification. Ouu nipuBeeHsl B Tabmuie 1. 115 Toro, 4ro0bl
TIOCTPOUTH TIOKPBIBAIOIIMM WX TECTOBBIM ClieHApWH, Ha/l0 OTpeJe/UTh KOHEUHbI aBTOMart, 00Xop
KOTOPOTO TOKPOET BCe 3TU CUTYyaLuu. [1s1 onpezesieHUs1 KOHEYHOrO aBTOMara HaZlo 3aJaTh

1. CocTosiHusI aBTOMara, Ha3biBaeMble 000OWEHHbIMU COCMOSIHUAMU cyeHapus. B Haiiem
rpuMepe MO)KHO B KaueCTBe COCTOSIHUS aBTOMaTa MCIO/b30BaTh Ty UacCTb YC/JIOBUM
BO3HUKHOBEHHS Pa3/IMYHbIX CUTYyaLlUM, KOTOpasi He 3aBUCUT OT NTapaMeTpPOB MeTOZO0B. Takum
o0pa3oM mosiyuyaeTcsi TPU COCTOSIHHUSI: TMyCTOW CITUCOK, CITMCOK C OJHKM 3/IeMEHTOM U
CITMCOK C HEeCKOJIbKUMU 3/1IeMeHTaMHU.

2. Ilepexonb! aBToMara. [lis1 3a1aHKs IIepex0/i0B aBToOMaTa JI0CTaTOYHO yKa3aTh, KaKie MeTO/bl
MU C KAaKMMU 3HaueHUsIMA TapaMeTpPOB BbI3bIBaTb B KaXJAOM U3  COCTOSIHUH.
B Haiiem mpuMepe B KaK/I0M M3 000O0IL[eHHBIX COCTOSTHUM AJIsi Ka)K[I0TO M3 MeTOZIOB Mbl
JO/DKHBI TIOKPBITH [IB€ CUTyal[Uu: [Aj9 MeTonoB add() W remove() 3TO CUTyallUy,
COOTBETCTBYIOIIIMe HOPMasIbHOU paboTe M CO3/jaHUI0 UCKIIIOUeHUs, [/ MeToAa indexOf ()
3TH CUTYaLMU pPa3/MvaloTCs TeM, COJEP)KUT JIM CITUCOK OOBLEKT, Tiepe/jaBaeMblii B KauecTBe
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rnapaMmeTpa, Wiy HeT. 1103TOMy, ZOCTAaTOYHO B KaXJAOM COCTOSIHUU [JIs1 KaXKZAOro MeToja
orpefe/iTh pPOBHO [JBa IIepexofa, HCIIO0/Ib30BaB pasHble 3HAUeHUA [IapaMeTpOB.
Ons metopa add() B KaueCTBe aprymeHTa, Jarolero cuTyanuro Normal case [OCTaTO4YHO
BCerzia Ucronb3oBaTtk 0, a B KaueCTBe aprymeHTa, Aarolero CUTyaluio Exceptional case
— -1. [Ina MeToja remove () MOXKHO MCII0/Ib30BaTh Te JKe 3HAUeHUs [JI TeX JKe C/1ydaes.
g metoga index0f () MOXKHO MCI0JIb30BaTh 3HaUeHWe items[@] B KaueCTBe aprymeHTa,
peanu3yrolllero curyaluro List contains the object, 3a HWCK/IHOUeHHWEM Ciyyas, Korzia
CIMCOK TycT. YTOOBbI peann3oBaTh CUTYalMIO List does not contain the object MOXKHO B
KauecTBe apryMeHTa B3(Tb 3HaueHWe new Object(). I'pad cocTossHMII TOMyYeHHOTrO
aBTOMara Ipe/icTaB/IeH Ha pUCyHKe 1.

add(), remove() Exceptional case

indexOf() Bce cnyyaun
add() add()
Normal case Normal case

remove()
Normal case

remove()
Normal case

CIMnNCOK

CIMnNCOK 13
M3 04HOro HECKOJIbKUX
9J/IEMEHTAa 9J/IEMEHTOB

PucyHok 1: I'pag cocmosiHuli KoHeuHo20 asmomama, Mooeaupyruje2o CnucoK

nycTou
CMNMNCOK

[ToMuMO omUCcaHMsI aBTOMaTa TPy pa3pabOTKe TeCTOBOTO CIieHapUsi HY>KHO OTPe/Ie/IUTh aJiITOPUTM,
UCIO/b3yeMbIM /I/I1 TIOCTPOeHUsT 00Xoa 3TOro aBTOMaTa BO BpeMsi TecTa. TakOW alropuTMm
peaM3yeTcsi OIHAUM UX 00X00UUKO8, OUOTMOTeUHBIX KOMIIOHEHTOB, MPHU/IaraéMbIX K UHCTPYMEHTY
JavaTESK. HyHo 103a00THUTBCSI O TOM, 4TOOBI BBIOpaHHBIM O0OXOAUMK cCMOr paboTarh C
TIOCTPOEHHBIM aBTOMAaTOM.

Ins Hamiero mpuMepa BbiOepeM 00XoguuMk jatva.engines.DFSMExplorer KOTOPBIH MOJKeT
paboTaTh C IeTepMUHUPOBAHHBIMU CU/TBHO CBSI3HBIMH aBTOMAaTaM.

CunbHas cesi3HOCMb aBTOMaTa O3HayaeT, UTo U3 JIF0O0ro ero COCTOSIHHSI MOXKHO TI0TacThb B r000e
Jpyroe, PO/ M0 HeCKOJIbKUM MepexoziaM. B HallleM npumepe 5T0 Tak.

,[[emepMUHupoeaHHocmb dBTOMdTd O3Hd4deT, YTO BBI3OB noboii ornepanqyr B TIIPpOKW3BOJIBHOM
COCTOAHHMM OoIIpeesdeT OAHO3HAUHO I1epexo] M3 3TOr0 COCTOAHUA B HEKOTOPOe Apyroe, IIpu4YeM 3TO
APpyroe COoCTodgHHEe OOJIXKHO OBITE OJHUM U T€M >Xe, HeCMOTPA Ha TO, KaKMM IIyTeéM MbI I10Md/I1 B
HNCXOOHOEe COCTOSAHHE.

B nHamem rnprumepe aBTOMaT HeEAETEPDMUHHUPOBAH — IIPU BBI3OBE METOd remove() C MapaMeTpomMm,
JIeXKallqUuM B I'paHULldX CIMHMCKd, B COCTOAHHWU «CIMMCOK M3 HECKOJ/IBKHUX 3JIEMEHTOB» MbI MOXXEM KdK
OCTaThCd B TOM >Ke COCTOAHHNN (ECJII/I B CITMCKe Oosibliie 2-X QJIEMEHTOB), TaK U HEPEﬁTH B COCTOsIHHIE
«CITMCOK M3 OAHOI'O 3JIeMEHTa» (eC]'II/I B UCXOHOM CITHMCKe X POBHO 2)

Texnonorusi UniTESK TtpebOyer B Takux ciaydasix AopaboraTb aBTOMar Tak, 4YTOOBI OH CTas
JleTepMUHUPOBaHHbIM. [Ipoie Bcero 3TO cpenarb, «paclleryisiss» COCTOSIHUS, B KOTOPBIX eCTb
He/leTePMUHU3M, [0 TeX IOp, [I0KA He TIOIYYUTCS JeTePMUHMPOBaHHbIM aBTOMaT.

B Hamem nprumMepe Hado «pacClierinTb» COCTOSAHHUE «CIIMCOK M3 HECKOJ/IbKHUX 3/IEMEHTOB» Ha [JBAa:
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«CMHMCOK W3 2-X 3JIeMEHTOB» M «CIUCOK C Oomee uem 2-mMs 371eMeHTamMu». IIpu 3TOM
HeJleTePMUHN3M OCTaHeTCsl TIPH BbI30Be MeTo/la remove () B COCTOSIHMM «CITUCOK € Oosiee ueM 2-Mst
3/1leMeHTaMmu». «Paclierniss» ero janee, Mbl IOJIYYMM «CIHACOK U3 3-X 371eMEHTOB», «CITUCOK U3 4-X
3JIEMEHTOB», W.T.JI. — O0eCKOHeuHblll aBTOMaT, B KOTOPOM COCTOSIHHSI COOTBETCTBYIOT UHCITY
5/1eMEeHTOB B CITUCKe.

Iy 3ajaHKst TeCTa HaM Terepb HaJi0 KAaK-TO OrPaHWUYUTh aBTOMAT, HallpyuMep, 3alipeTHB Z00aB/IsTh
HOBbIe 3/IeMeHThl B CITMCOK, eC/Ji B HeM Yxe Oosbie 8-mMu 3rmemeHTOB. I'pad cocrosiHMit
B,D,E

TMO/Ty4YeHHOI'0 aBTOMdAaTa ITOKAd3dH Ha PUCYHKe 2.
(e "@*@ — @ ?

A — add() Normal case
B — add() Exceptional case
C — remove() Normal case

D — remove() Exceptional case
E — indexOf() Bce cnyyam

PucyHok 2: I'pag cocmosiHuil 0emepmMuHUpOBAHHO20 KOHEUHO20
asmomama, Mooeaupyrouje20 Cnucok

Temnepb MbI UMeeM BCIO UH(OPMAIHIO0, He0OXOUMYIO JIJIsl OTIPe/Ie/IEHUs TeCTOBOTO CIieHapHsl.

1. B KauecTBe OCHOBBI TeCTa HCIO/Nb3yeM CIlelU(pUKalLMI0, 3aluMcaHHyl0 B  BUje
creliMPUKaIIMOHHOTO KJlacca ListSpecification.

2. [lns mocTpoeHus: 00Xofa UCTIONb3yeTcsl 00XOAUMK jatva.engines.DFSMExplorer.

3. Ha ocHoBe cnelMuKalMu U CUTyallUi, 3a/|JaHHBbIX B Hel KpUTepHeM INOMeUYeHHbIX MyTel,
TIOCTPOEH KOHEeYHbIM aBTOMAT, 00X0J KOTOPOrO TapaHTHUPYyeT [OCTIDKEHHWEe TIOHOTO
TIOKPBITHS 10 TOMY KPUTEPHIO.

a. CocrosiHe aBToMara (000OIIIEHHOE COCTOSIHHE CIIeHapusi) COOTBETCTBYET UHCITY
3JIEMEHTOB B CITUCKE U MOXKET OBITh 3a/IaHO LIE/TbIM YHCJ/IOM.

b. ITepexob! aBTOMaTa COOTBETCTBYIOT BbI30BaM METOZOB Kjacca List.

Bosee TouHO, riepexozbl aBTOMAara COOTBETCTBYHOT BbI30BaM:
* Metoza add() C apryMeHTaMMU:
© 0 wunewObject () (aJss crMcka, B KOTOpOM He Gojiee 8-MU 371eMEHTOB)
© -lunewObject()
* MeToza remove() C apryMeHTaMu:
°© 0
o -1
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* MeToza indexOf () C apryMeHTaMH:
© items[0] (A5 HEMYCTOTO CIKCKA)
© new Object()

Xotst Bce HeoOxoAuMoe, YTOOBI HAMUCATh CLIEHAPH, Y HaC WMeeTCs, [ ero pa3paboTKu Ham
TIOHAZIOOUTCs ellle Meduamop, pa3paboTKa KOTOPOTO OIHCaHa B ciefyroleM pasgese. [Tostomy
37ech MbI TIpEpBeM paccka3 O pa3paboTKe ClieHapusi, KOTOpbIA OyZeT TpPOAO/DKeH uepe3 OfWH
paszern.

Pa3paboTka MejuaToposB

,[[]IH TOrOo, YTOOKI CHEL[I/I(I)I/IK&L[I/II/I MOXKHO OBI/IO HCITO/Ib30BAaTh B TeCTaxX, IpoBepdasd 110 HUM
rnoBsejeHue HEHEBOﬁ CHUCTEMBI, HAAO0 YCTaHOBUTL CBfA3b MEXAY CIELMKAJUOHHBIMU K/IdCCaMH U
K/laCCaMHU HEHQBOﬁ CHUCTeMBI.

Mpbi paspaboramu Kmacc ListSpecification, OMMCHIBAOIIMKM (DYHKIIMOHATBHOCTE METO/IOB
CIIMCKa, TIPeZCTaB/IsIeMOro B LIe/IeBOW cucTeMe JitOObIMUA oObekTamu uHTep(etica List. Eciu mbl
XOTUM TIPOTECTHUPOBAaTh TOBeZieHHe KAKOTO-TO TAaKOro 0ObeKTa Ha COOTBETCTBUE CIEL[U(UKALSIM,
HY)KHO CB$I3aTh ero C 00beKTOM criel{u(HKaLMOHHOTO0 Kaacca. [Ijist 3Toro ciiy)ar Meouamopbl.

Hexknapauysi Me[MaTOPHOTO Kiacca (Ha3oBeM ero ListMediator) coOfepXdT —yKa3aHUe
COOTBETCTBYIOIIEro CrielfurKaI[MOHHOTO Kiacca. [ToMecTM MeUaTOPHBIN K/1acC B TOT >Ke TIaKeT,
yTo M crnelu@UKaMoHHbIA. [lockonbKy crieluUKaLMOHHbIA KaacC IapamMeTpu30BaH, TO U
Me[UaTOpHBIA Kiaacc OyleT TapamMeTpu30BaH TOH >ke TWUIIOBOW TiepeMeHHOW. B pesysbrare
TMOJTyyaeTCs Takasi ieK/iapaLiys:

package jatva.examples.list;

mediator class ListMediator<T> implements ListSpecification<T>

{
b

MeuaTopHBIi K/Tacc 0/KeH UMETh CChIJIKY Ha 0OBEKT 1ie/ieBoi cucTeMbl. IMeHHO Hafi HUM OynyT
COBepIIaTbCsl BbI3OBbI peasM3aljMOHHBIX METOJOB U3 OIeparopoB branch mocT-ycioBuit
creLiUPUKaALIMOHHBIX METO/I0B:

mediator class ListMediator<T> implements ListSpecification<T>

{

implementation java.util.List<T> targetObject = null;

}

MeauaTopHbiii K/lacC J0/DKeH Teperpykarb Bce creljuUKallMOHHble MeToAbl ListSpecifica-
tion. B maHHOM c/lydae ZI0OCTaTOYHO BbI3BAaTh METO/BI 1[e/IEBOT0 00BEKTa C TEMHU Ke TlapaMeTpaMH,
C KOTOPBIMU BBI3BIBAETCS U MO/Ie/TbHBIN MeToz. TIpy 3ToM He Hazlo 3a0bIBaTh MPO UCK/IFOUUTETbHBIE
CUTYyallud — OHU TaKXXe JO/DKHbI MPUCYTCTBOBaTh B CUTHAType MeUaTOPHBIX METOZOB. BBI30BbI
METO/IOB 11e/IeBOTr0 00beKTa CieayeT oMeCTUTh B implementation-6/10k cieqyronum obpa3om:

mediator class ListMediator<T> implements ListSpecification<T>

{

implementation java.util.List<T> targetObject = null;

mediator void add(int i, T o)
throws IndexOutOfBoundsException

{

implementation

{
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targetObject.add(i, o);

}
}
mediator int indexOf(T o)
{
implementation
{
return targetObject.index0f(0);
}
}

mediator T remove(int i)
throws IndexOutOfBoundsException

{

implementation

{

b
b

return targetObject.remove(i);

}

Hu, HaKOHeL, HaJ0 OIIpeAe/INTb npoueaypy CUHXpOHU3ayuu MOOe/bHO20 COCMOosiHUA, T.e. aJITOPUTM
IMOCTPOEHUA COCTOAHMA CHEI_]"I/I(bI/IKaL[I/IOHHOFO obbekTa mocie TOro, Kdk Obl/T BBI3BaH OVH K3
ejeBbIX METOA0B.

B Hamem ripumepe cocTosiHHe Criel(pUKalIOHHOTO 00BbeKTa 3ajaeTcss MaccuBoM items[]. [ns
3a/laHus TIPOLielypbl CUHXPOHU3ALMM 3TOT0 COCTOSIHUS C peanu3alnjied BOCIO/Ib3yeMCsl MeTOZaMU
get(int) u size() wuHrepdelica java.util.List, cayKalllero HaM B KaueCTBe TWMa
peanu3alMoHHOTO 00bekTa. 3aMeTWM, YTO IPU TEeCTUPOBAHMM C TIOMOILBIO TI0JyYeHHOTO
MeJuaTopa Mbl T10jlaraeMcsi Ha KOPPEKTHOCTh PabOThI MCIOMb3yeMbIX TPU CUHXPOHHU3ALU
COCTOSIHUM MeTOZI0B. [111 TPOBEPKU UX NPaBUIbHOCTHU HY)KHO MOATOTOBUTh OT/|e/IbHBIN TeCT.

Vicrnonb3yst 3T METO/IbI, KOZ CHHXPOHHU3aI[UM COCTOSTHUSI MOXKHO 3aMyCcaTh CIeAyIonM 06pa3om.
items = (T[])new Object[targetObject.size()];
for(int i = 0; 1 < items.length; i++)
items[i] = targetObject.get(1i);

Kakapiii pa3 1pu BBIMOJTHEHUM 3TOTO KO7ia, T.e. TIocsie obpalteHus K 1000My 1ieIeBOMY METOLY,
MaccuB items OyzeT C03/aBaThCsl 3aHOBO U 3alOHATLCSA TeMH 00beKTaMH, KOTOpbie BO3BpalljaeT
MeToq get (int). B MeguaTopHOM Kiacce ciefiyeT TIOMECTHTb KOZ CHHXPOHHU3al[uK B update-0soke
TakK, KaK 3TO IPUBEEHO B UTOT'OBOM KO/ie MeIMaTOPHOI'0 Kjlacca:

package jatva.examples.list;
mediator class ListMediator<T> implements ListSpecification<T>

{

implementation java.util.List<T> targetObject = null;

mediator void add(int i, T o)
throws IndexOutOfBoundsException

{
implementation
{
targetObject.add(i, o);
}
}
mediator int indexOf(T o)
{
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implementation

{

b
b

mediator T remove(int i)
throws IndexOutOfBoundsException

{

implementation

{

}
b

@SuppresswWarnings("unchecked")
update
{
items = (T[])new Object[targetObject.size()];
for(int i = 0; i1 < items.length; i++)
items[i] = targetObject.get(i);
}

return targetObject.index0f(0);

return targetObject.remove(i);

}

Tenepb MOXXHO TIPOJJO/DKUTDL Pa3pabOTKY CLieHapHsl.

Pa3paboTKka cijeHapHbIX K/IaCCOB

CyeHapHble Kaacchl MpeHa3HAYeHbl [J1s 3a/laHusl TeCTOBBIX CLIEHApWeB, TO eCTb /Il ONHCAHUs
mecmoeoll nocsnedoeamenbHOCMU, BBITIOJTHEHHE KOTOPOH o0ecrieurBaeT pellieHrne HeKOTOPOU
3alauu TecTUpoBaHus. ClieHapHble KJacChl romMedaeTcsi MoAu(bUKaTOpoM scenario, KOTODbIU
yKa3bIBaeTCsl B UX O0OBSIBJIEHHH TI0C/Ie BCeX APYTrUX MOAUGMHUKATOPOB U /I0 KJFOUEBOTO C/I0Ba class.
Ha3oBem cuieHapHbIM Knacc — ListTestScenario — M MOMECTHMM ero B TOT JKe MakKeT, rje
HaXO/SATCS MeJUaTOPHbIN U CHelM(pUKaAI[MOHHBIN K/lacchl. B pe3ysbTare momydaeTcs crefyrolias
JekiapaLus:

package jatva.examples.list;

scenario class ListTestScenario

{
b

BHyTpH CIieHapHBIX K/1aCCOB MOTYT HaXOAWTLCS OOBSB/IEHUS ToJeld [JaHHBIX M MeTonoB. Ho
00si3aTeqlbHO ZIO/DKHO OBITH OOBSIBJIEHO TIOIe C THIOM CrHely(UKAI[MOHHOTO Kjacca (B JaHHOM
cnyvyae ListSpecification). Ha3oBeMm ero objectUnderTest. [lockonbKy crieljuyKaliuOHHbIN
K/IacC TlapaMeTpH30BaH, HY’KHO BbIOpATh THII /IS €70 TUIIOBOTO rapamMeTpa. I1yctb 310 OyzeT Ob-
ject:

scenario class ListTestScenario

{

public ListSpecification<Object> objectUnderTest;

}

B kauectBe 0000IIIeHHOrO COCTOSIHUSI TIPU TIOCTPOEHMM KOHEUHOro aBToMaTra Obulio BbIOpaHO
KOJTMYEeCTBO 37IeMEHTOB MacCHBa items oObekTa objectUnderTest. 3amnuineM 3TO B BHje
MeToZla , BBIYMCIISAIOIIEro 000OIIeHHOTO COCTOsiHHe, HO O(QOPMHM CIleLaJbHbIM 00pa3oM, a
MMeHHO, B BH/Je state-6710Ka ciegyrommmM 06pa3oMm:

scenario class ListTestScenario
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{

public ListSpecification<Object> objectUnderTest;
state { return objectUnderTest.items.length; }

}

CyeHapHble MemoObl TIpeAHa3HaueHbl AJi OMMCAHUA Habopa oOpallleHWM K yesneeoli cucmeme,
KOTOPbIe HEOOXOJUMO OCYITIIECTBUTh B KaXKJJOM 0000OWEeHHOM COCMOSIHUU, TOCTWXKUMOM BO BpeMsi
TecTpoBaHus. ClLieHapHble MeTO[bl I[IPeZCTAaB/ISIOTCA KaK MeTOAbl CLIeHapHOIO Kjacca, He
VMelolIie apaMeTpoB, TIoMeueHHble MO/[M(HUKAaTOpOoM scenario . Tl Bo3BpalljaeMoOro 3HaueHust
yKasaTb HeJib3sl — OH MpejoripeziesieH U paBeH boolean: true — ec/jv MpoBepKa MOKa3bIBaeT, UYTO
1je/ieBasi CCTeMa BefieT ce0si KOppekTHO, false — nMHaue. [1o CyTH clieHapHBIN MeTO/[, TT03BOJISET
HamucaThb [JIOTIOJIHATENIbHYI0 TPOBEPKY K TOM, KOTODYKO OCYLIeCTB/SieT MOCTyC/IOBUe
crieliUKAIMOHHOTO MeToZla. B ciyuae Korja Takasi MpoBepKa He TpeOyeTcs, J0CTaTOuHO
BO3Bpallarh true. Ha3oBeM crjeHapHble MeTO[bl TaK >Ke, KaK M CHeLU(QUKALMOHHbIe (TeM CaMbIM
OyzmeT /J0CTaTOUHO TPOCTO OTC/IAUTh, KAakKOW CrelUpUKALMOHHBIM MeTo[, 3aIlyCKaeTcsi B
0006111eHHOM cocTosiHuM). Haunem c wmetoga add( ). CorsacHO TOCTPOEHHOMY KOHEUHOMY
aBTOMATy B KaX/[0M 0000ITIeHHOM COCTOSIHUM 3TOT METO/] HY>KHO BbI3BaTh [[BaXK/bl. B TIepBbIii pa3 C
rnapameTpamu -1 ¥ new Object() u Bo BTopoli pa3 — c napamerpamu 0 u new Object (). IHbIMU
C/I0BaMH, HY)KHO BbI3bIBaTb MeTOJ add() C mapameTpamMu i U new Object() A/as Bcex i u3
uHTepBana [-1, 1). OTo MOXHO 3amucaTb C MCIOMb30BaHWEM oOrepaTopa iterate cieAyrOLIUM
obpaszom:

scenario class ListTestScenario

{
public ListSpecification<Object> objectUnderTest;
state { return objectUnderTest.items.length; }
scenario add()
iterate(int 1 = -1; 1 < 1; i++)
{
objectUnderTest.add(i, new Object());
}
return true;
}
}

Ternepb yuTeM BO3MOKHbIE WCK/IHOUUTEbHble CUTYalldd TMPU BBITIOJHEHUH CrelUbHUKallMOHHOTO
Metoza. ns metoma add() 3T0 IndexOutOfBoundsException. B cueHapHOM MeTtoze ero
BO3HUKHOBEHHE MOXXHO TIPOCTO WUTrHOPUPOBaTh, TMOTOMY KaK T[pOBepPKa IPaBUIbLHOCTU €ro
BO3HHMKHOBEHUS y)Ke CJleflaHa B Ccrie[fu(pMKalMOHHOM MeTo/e:

scenario add()

iterate(int i = -1; i < 1; i++)
{
try

{
objectUnderTest.add(i, new Object());

catch(IndexOutOfBoundsException e) { }
}

return true;

}

Ec/y 3TOT clieHapHBIA MeTo[ BBI3OBETCS B 000OIIEHHOM COCTOSIHUM 9, TO Ao00OaB/ieHHe HOBOTO
obbekTa OyfeT cZieslaHO, XOTsS COIVIaCHO KOHEUHOMY aBTOMAaTy Ha 3TOM O0OOOIIEHHOM COCTOSTHUM
J00aB/IATL 37IEMEHTHI y)Ke He Hazo. JJobaBUM 3Ty MPOBEPKY B ClieHApHbIM MeToj. TeM caMbiM OH
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TIOTYYUT TpeOyeMbIii BUJI:
scenario add()

{
if (objectUnderTest.items.length <= 9)
iterate(int i = -1; 1 < 1; i++)
{
try
. . .
objectUnderTest.add(i, new Object());
}
catch(IndexOutOfBoundsException e) { }
}
return true;
}

AHa/IoTMUHO HamuiieM KoJ ClieHapHOro meTtofia remove(). B HeM mpoBepsiTb pa3Mep MacCHUBa
items He HY)KHO, TaKk Kak BO BpeMsl BBIIIOJHEHUs] CLIEHApDHOTO MeTOJa 3TOT pa3Mep He MOXeT
YBeTUUUTHCS.

scenario remove()

{

iterate(int i = -1; i < 1; i++)
{
try

{

objectUnderTest.remove(i);

3
catch(IndexOutOfBoundsException e) { }
}

return true;

[TepelizeM K HamucaHWIO ClieHapHOro MetoAa indexOf(). CormacHO KOHEYHOMY aBTOMAaTy B
KaKZioM 000011[eHHOM COCTOSIHUY HeobX0JuMO BBI3BAaTh 3TOT METO/, C apryMeHTOM items[0], ecyu
MacCuB items He MYCT, U C apryMeHTOM new Object(), eC/iyd MycT. JTA [Ba Cay4dasi MOKHO
3amydcaTb B OJHOM CLIEHaDHOM MeTo/le C WCIO0J/ib30BaHWeM orepartopa iterate. B Hem
uTeparioHHas TiepeMeHHast OyleT MpUHWMAaTh 3HaueHWs 1 v 2, uto 0003HAYaeT HY)KHBIA BUJ
rapameTpa:

scenario indexOf ()

iterate(int i1 = 1; i < 3; i++)
{
objectUnderTest.indexOf

(i == 1 && objectUnderTest.items.length > 0)
? objectUnderTest.items[0]
new Object()

)
}
return true;

3

Ternepp HarnwuilleM KOHCTPYKTOP CLIEHAapHOTO Kjacca. Ero 1jesp — BBINIOJIHUTE BCe Orepanuu Io
VHULIMALIUA BBITIONIHeHUsT clieHapusi. K TakoBbIM ormepalusiM OTHOCATCS (PUKCaldsi TeCTOBOTO
obxomurKa (B JaHHOM C/iydyae jatva.engines.DFSMExplorer) U Co3/aHHe Ha4albHOTO COCTOSTHUS
MoJiesTbHOTO 00BekTa. TecToBbIl 00XOMUMK (DUKCUDYeTCS BBI30OBOM MeToza setTestEngine. B
KauecTBe T[lapaMeTpa €My CjeayeT TepeiaTb OOBEKT TeCTOBOro obxomuuka. [ns co3maHus
Haya/IbHOTO COCTOSTHHSI MOZeJTbHOTO 00BheKTa HY)KHO 3a/]aTb MeJuUaTOPHbIN 00BeKT. s 3amaHus
MeIUaTOpPHOrO O0BEeKTa HY)XHO 3aJjaTb BCE €ro peaju3alldOHHble CCbUIKA. B gaHHOM ciydae
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peanu3aljiOHHasl CChIIKA OfHAa - targetObject B kmacce ListMediator. Takum o6pasom,
KOHCTPYKTOP CLIeHapHOTO0 Kjacca OyzieT UMeThb CIefyIOLi BUJ:

public ListTestScenario()

{

objectUnderTest = mediator ListMediator<Object>(
targetObject = new java.util.ArrayList<Object>()
);

setTestEngine(new jatva.engines.DFSMExplorer());
}
[1711 BOSMO>XXHOCTH 3aITyCKa TeCTOBOTO ClieHapusi HeoOX0AMMO Hamucath Meto[ main. Ero MoXkHO
HalucaThb Kak B OT[e/IbHOM KJacce, Tak Y IPsIMO B CL{EHAPHOM Kjlacce, YTo Mbl U czenaeM. Crienyer
Co3/1aTh 00BEKT CI[eHApPHOTO K/IacCa M BbI3BaTh €r0 METO/ run [Ijis 3amycKa:

public static void main(String[] args)

{

ListTestScenario myScenario = new ListTestScenario();
myScenario.run();

}

Kop roToBoro creHapHOro Kiaacca uMeeT C/ie[yroLui BUJ;
package jatva.examples.list;

scenario class ListTestScenario

{

public ListSpecification<Object> objectUnderTest;
state { return objectUnderTest.items.length; }

public ListTestScenario()

{
objectUnderTest = mediator ListMediator<Object>(
targetObject = new java.util.ArrayList<Object>()
);

setTestEngine(new jatva.engines.DFSMExplorer());

}

scenario add()

if (objectUnderTest.items.length <= 9)
iterate(int i1 = -1; 1 < 1; i++)
{
try

{
objectUnderTest.add(i, new Object());

catch(IndexOutOfBoundsException e) { }
}

return true;

3

scenario remove()

{
iterate(int i1 = -1; 1 < 1; i++)
{
try

{

objectUnderTest.remove(i);
catch(IndexOutOfBoundsException e) { }
}

return true;
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scenario indexOf()

iterate(int i = 1; 1 < 3; i++)
{
objectUnderTest.indexOf

(1 == 1 && objectUnderTest.items.length > 0)
? objectUnderTest.items[0]
new Object()

)
}
return true;

b

public static void main(String[] args)

{

ListTestScenario myScenario = new ListTestScenario();
myScenario.run();

b
b

Terepb MbI TIOATOTOBU/IM TOTOBBIH K HCIIO/Ib30BaHUIO TECTOBBIA HAbOp, COCTOSIIMN U3
crnielfudUKaly, MeiMaTopa 1 CljeHapusl.

Pabota c TecTOBBHIM HabopoM

Coopka TecToBOro Habopa

7151 To/THOM COOPKHM TeCcToBOro Habopa 13 crielidyKalyii, MeaTOPOB U CLIEHapHER 0CTAaTOUHO B
cpene niporpammupoBanus Eclipse BoinonnuTe komaHy Build Project g/ mpoekrta, B KOTOPOM
pacriosiaraeTcsi Hail Habop ciieHapueB. IIpy 3ToM crieldUKaLvy, MeUaTOPhbl U ClieHapuu OyayT
OTTPaAHC/IMPOBAHBI B COOTBETCTBYIOIIME KOMIIOHEHThI TeCTOBOrO Habopa Ha Java.

B Hamem npumepe 0CTaTOYHO BBIMOIHUATD 3TY KOMaHAY /ISl cLieHapusi ListTestScenario.

Bbino/siHeHHe TecTa

[171s1 BBITIOJTHEHUSI TeCTa, BXOZSIIIEro B TeCTOBBIM Habop, Hazlo B cpede nporpammMupoBanus Eclipse
BBITO/IHUTh KOMaHZy RunAs > JavaTESK Test [i/1s1 TeCTOBOTO ClieHapHsi, COOTBETCTBYHOILIETO ITOMY
TeCTY.

B Hamem npumepe HaZlo BBINOHUTD CLieHapyi ListTestScenario.

Honyqune TECTOBbIX 0TUETOB U dHA/IU3 PE3y/IbTATOB TECTUPOBAHUA

[Tocsie okoHuYaHUsE pabOTHI TecTa Ha OJHOM YPOBHe C Y37I0M, COOTBETBYIOIIVMM CLIeHApHIO B OKHe
cpennl Eclipse Package Explorer, mosiBisieTcsi (paiiji, COOTBETCTBYIOIIUM Tpacce BbITIOJTHEHHOTO
Tecta. s monydyeHusi oTtyeta C MHQopMaiueii 006 oOHapy)KeHHbIX OIIMOKAX M [JOCTUTHYTOM
TEeCTOBOM TIOKPBITUM HY>KHO BBLITIOJTHUTH KOMaH/y Generate Report 13 KOHT@KCTHOTO MEHIO Jis
sTOoro (paiina.

[TonyyeHHBIN OTYET TOBOPHUT, UTO BO BpeMsi TecTa ObI10 0OHapy»KeHO 9 HapyIIeHWH.
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¥J Package /Namespace Summary Report - Mozilla Firefox = IEllil
©akin  Opaska Bua  MypHan  Zaknaakd  MHCTpYmMeHTel  Cnpaeka  delcio.us
= - > - @ ﬁ_l‘ @ - TAG ||_| File:,I',I’,I’C:,I'Documents°.-"o2Dand°foZDSettings,|’kornevge|‘| [>] "|GDDQ|E ‘\l
[ |_| Package/Namespace Summary ... G | -
B Package/Mamespace Summary Report
' generated: 12,12,2008 16:43:22
jatva.examples.list
@ overview
@ Failures (9 Summary Failures
A §examples.list
& scenarios failures states/transitions
ListTestscenario ListTestScenario|o 10/58
ListSpecification 9 10/58
specifications |failures| branches marks predicates disjuncts
ListSpecification |9 100% (6/6) |100% (14714 |100% {14/14) |78% (15/19)
9 100% (6/6)|100% {14/14)|100% (14/14)|78% {15/19)
|rDTDBD |@ OTKpBITE BRokHoT (M) 2

[TocMoTpyM Ha WHGOPMAIMIO O TIePBO 0O0HAPY>KEHHOM OIIMOKe, BHIOPAB B MEHIO OTUeTa IMyHKTHI
Failures/failure 7.
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RI=TEY
Dain  Opaeka Bua  MypHan  3aknagkd  MHCTpyMeHTEl  Crpaeka  del.icio.us
{ | Failure Report Q I A
failure 7 2l
@ overview
@ Fajlures Info
A failure 1
& failure 2 Location
A failure 2 - : :
& failure 4 trace ListTestScenario,1,uth, line 9473
A failure 5 Exception
A failure 6 info
A failure 7 Posteondition violation
A failure 8 where
A failure o
Occurence
3 Jexamples.list scenario j.elist.ListTestScenario
&b ListTestScenario state 2
oLiztjg(eicrill::icatiDn transition jatva.examples.list.ListTestScenario.indexOf{ inti=0)
java,lang,oﬂjegt I} model object [-]jatwa. exauples. lizt. ListMediator@l97dzE?
jzvai.Tadnegx.gEject ) { :i_t,ems[ :-java.lang. Object [ @754 fo
?  remaovel int) java.lang. Object@eabdsl- {-}
Java. lang. Object@5c28£3-{-}
. Jawa.lang. Object@cffc73 {1}
: 1
specification j.e.llistSpecification.indexOff java.lang.Object )
method
parameter value java.lang.Object o = java.lang.Object@eab4&l { }
return value imt result = 0
oracle int j.e | ListSpecification.indexOf( java.lang.Object )
after precondition  |true
implementation java.util. ArrayList@l630726
ohject
implementation int j.u.List.indexOfi java.lang.Object )
method
parameter value jawa.lang.Object 7 = java.lany.Object@eab4sl
return value imt result = 0
Test situation
oracle 1k e lLlistSnecfication indexOf java.lang.Object )
branch I ListContainsTheObject I
mark SOetcortancTheObeeE
predicate Ifitemns.length == 0) && I{items.length == 1) &% arrayContains( items, O,
iterns.length, o) -
disjunct pre | post
false items.length ==
false items.length ==
true arrayContains( items, 0, items.length, o)
wrue | obiectsreEouall olditemel index0fl o)
rtrue arrayContains{ olditems, 0, indexOf + 1, 0)
rarms lannth == nldTtarms lanath LI

N3 omvcanusi MOXKHO yBH[eTh, UTO JJaHHOe HapyLUeHUe SIB/IIeTCS HapylleHWeM IOCTYCI0BUS NPU
BbI30Be MeTofa indexOf() C aprymeHTOM, KOTOPBIM YyxKe COJepXWTCs B crvcke. [Ipu 3Tom,
COIVIaCHO crieliu(UKaIuM, 0XKuaaeTcs, uto ¢popmyna arrayContains(oldItems, 0, indexOf+1,
0) mpumeT 3HaueHHe false, HO B XO/le TeCTa OHAa OKa3ajach paBHa true. [I[pocMOTp omucaHui
OCTaJIbHBIX OOHApPY)KEHHBIX HApPYIIIEHWH TOKa3bIBAaeT, UTO BCE€ OHM COOTBETCTBYIOT B TOUHOCTH
Takou >xe cutyauuu. bormee Toro, Kak mokasbiBaeT OTUET O MOKPBLITUM, BCe BbI30BbI indexO0f () c
apryMeHTOM, KOTOPbIN COJIeP)KUTCS B CTIMCKe, TIPUBOAAT K TAaKOU OIIMOKe.
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¥IMethod Coverage Report - Mozilla Firefox

®afin  Mpaeka Bua  #ypHan

JaknaakH

MHETPYMEHTEl  CNpaeka

del.icio.us

=0l x|

| Method Coverage Report

=]

o

@ overview
@ Failures {9y

T jexamples.list
45 ListTestScenario
to ListSpecification

Method Coverage Report
generated: 05.05.2009 15:13:54

int jatva.examples.list.ListSpecification.indexOf( java.lang.QObject )

@ add{ int,

java.lang.Object )

@ indexOf{

java.lang.Object )

@ remavel int )

Coverage Failures
branches marks predicates disjuncts hits /fails
fo|r1[fz|f3[f4[f5f6]f7
100% (2/2) 100% (5/5) 100% {5/5)|100% (5/5) 20/9
ListContainsTheOhject List contains the  |predicated |- |- [+ 8/8
object
List with single |predicatel |- |+ |+ 1
element;
List contains the
object
List does not contain the |List does not predicate2 |- |- |- g
ohject contain the object
List with single | predicates |- |+ |- 1
element;
List does not
contain the object
Empty list; predicstes |+ |- 2
List does not
contain the object
100% (2/2) 100% (5/5) 100% (5/5)|100% (5/5) 20/9

predicates

predicated !{items.length == 0} && !{items.length == 1) && arrayContains{ items, 0,

|+

Pucynok 3: TTokpbimue memoda indexOf() ¢ 0aHHbIMU O KoAuuYecmee HapyweHull

HecnoxHbili aHa/iu3 BbIpakeHUsi arrayContains(oldItems,
YTO OHO JIeICTBUTE/BHO [IO/DKHO BCETZa OKa3bIBaThCsl paBHO true B JaHHOW CUTYalH, MOCKO/IbKY
TIPY 3TOM TIPOBepsIeTCs Hayinure 00beKTa 0 B CIIMCKe Ha Mo3unusx ot 0 7o pe3ysbrata BbI30Ba in-
dex0f () exkmouumenbHo. Takum o6pa3om, OOHApy>KeHHble HApYIIEeHWs BBISB/SIOT OIIMOKY B
crielfuUKaIMsAX — YacCTh MOCTYC/A0BUSI MeToZia indexOf() B cjiyyae Ha/Jduusi aprymMeHTa 3TOTO

MeTO/Ia B CITUCKe J0JDKHA BBITISAETh CeAYIOIUM 00pa3oM:

if(arrayContains(items, 0, items.length, o))

VcripaBuB crienjuduKalyy, CKOMIIWIMPOBAB MX 3aHOBO W 3alyCTUB CHOBA TECT, Mbl MOJIY4YUM
pe3yabTaThl, YK€ He CoZepsKalljue HapylleHud. B yacTHOCTH, OTY4eT O MOKPBITUM MeToja in-

o,

index0f+1,

0) TIOKa3bIBaeT,

branch ListContainsTheObject ( “List contains the object” );

return

objectsAreEqual(oldItems[index0f], o)

&& 'arrayContains(oldItems, 0, indexOf - 1, o)

&& items.length

oldItems.length

&& arrayCompare(items, 0, oldItems, O, items.length);

dexOf () Tereps BBIIVIAAUT TaK:
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¥JIMethod Coverage Report - Mozilla Firefox - |EI|1|
©akin  Opaeka Bua  HypHan  3aknaakk  MHCTPyMeHTEl  Cnpaeka  dellicio.us
[ | Method Coverage Report 5 | ~
RSN =l
int jatva.examples.list.ListSpecification.indexOf( java.lang.Object )
@ overview
T j.examples.list
& ListTestScenario Coverage
ListSpecification
° .
. add{ int, branches marks predicates disjuncts hits ffails
java.lang. Object )
2 indexCf]
Jjava.lang.Object ) 100% (2/2) 100% (5/5) 100%b (5/5) 20
@ i ; : : - ;
remove( int ) ListContainsTheOhbject  |List contains the = = [ g
ohject
List with single — |+ |+ 1
element;
List contains the
ohject
List does not contain List does not predicate2 (- (- |- g
the ohject contain the
ohject
List with single — |+ |- 1
element;
List does not
contain the
object
Empty list; + = 2
List does not
contain the
ohject
100% (2/2) 100% (5/5) 100%s (5/5)|100% (5/5) 20
predicates
predicated  [{items.length == 0) &8 !{items.length == 1) && arrayContains{ items, 0, ~|
¥JIMethod Coverage Report - Mozilla Firefox - |EI|1|
®akin  Opaeka Bua  MypHan 3aknagk  MHCTPyMeHTEl  Cnpaska  dellicio.us
[ | Method Coverage Report (5] | ~
B A
void jatva.examples.list.ListSpecification.add( int, java.lang.Object )
@ overview
T j.examples.list
& ListTestScenario Coverage
ListSpecification
° .
. add( int, branches marks predicates disjuncts hits ffails
java.lang.Ohject )
@ indexCff :
jawva.lang.Object ) 100% {2/2) 100% {4/4) 100% {4/4)|66% (4/6) 99
@ i ; : ;
remove( int ) Exceptional Exceptional - |- |+ 0
case case _ I+ a
Empty list; + |- |+ 0
Exceptional
case = || 1
MNormalCase MNormal case predicatez = = |= 88
Empty list; icate3 T == 2
MNormal case
100%b (2/2) |100% (4/4) |100% (4/4)|66%0 (4/6) 99
predicates
predicate0 Witemns.length == 0) &8 { i = 0 || items.length < i)
predicatel items.length == 0 &8 (i < 0 || items.length < i) —
predicate2 Witemns.length == 0) &8 !({ i < 0 || items.length < i)}
predicate3 items.length == 0 &8 1{{ i < 0 || items.length < i)
prime formulas
fo items.length ==
f1 =0
f2 items.length < i
2 throen —— Aol =
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OTyer 0 AOCTUrHYTOM MOKPBITUM A/l MeToZa add() COZEep)XUT yKa3aHue Ha TO, YTO BO BpeMs
TeCTUpOBaHus 060 ZOCTUTHYTO 100%-TOKpBITHE TI0 KDUTEPHIO MapKUPOBAHHBIX TyTei (cTosiber
marks cozepxut «100%»). Crosnbery disjuncts o3HauaeT KpUTEPUM TIOKPBITHS TI0 JHU3bIOHKTaM. [1o
TOMY KPUTEpUIO0 OBLIO JOCTUTHYTO BCETO JIMIIL 66%-TIOKPHITHE, O YeM CBH/ETETbCTBYIOT [BE
CTPOKHM C PO30BbIMHU KBajpaTamy M3 Iectu. Kaxxzast po3oBasi uacTb CTPOKM pa3bura Ha CTO/OLbI,
COOTBETCTBYIOIME TMpOCTeMIMM ¢opMmysaM (He cofepKaljie KOHBIOHKLUMN W JU3bIOHKLIUMN).
[TpocrTeiime hopMyJibl, BCTpeyatolijiecsi HA MapKUPOBAaHHOM ITyTH, TToMeueHbl «+» (eciu dhopMysia
WUCTUHHA) WM «-» (ecim Qopmyna JioxkHa). OfHOMY MapKUpPOBaHHOMY IyTWU MOTYT
COOTBETCTBOBaTh Pa3Hble BapUaHThl «+» M «-»: HarlpuMep, MPU BbIYWCIEHUU KOHBIOHKLIUMA HET
CMBIC/Ia BBIYMCJIATH BTOPOW KOHBIOHKT, €C/IY NIePBbIN UMeeT JIOXKHOe 3HaueHHe — KOHBIOHKLUS NpY
m000M BTOPOM KOHBIOHKTe OyZieT Takke IoKHOM. Ha cTpaHuLle oTyeTa BbIMMCAHbl BCE BOSMO)KHbIE
BapyaHTbl BbIUMC/IEHUS] TPOCTeHIUX (OpPMYJ, 3a MCK/IIOYEHHeM HeBO3MOXKHBIX ciiyuaeB. Po3oBas
CTPOKa O3HayaeT, UTO JIaHHbIM BapyUaHT BbIYMC/IEHUs MTPOCTeNIINX (GopMys He ObLT peasn30BaH MpU
TeCTUPOBAHMH. A UMEHHO B IaHHOM CLieHapyH He ObI/IM peanr30BaHbl C/IeyIOLIHe CTydau:

o 0 && !fl && f2
o {0 && !f1 && 2

O6a ciiyuasi MO)KHO 00beuHHUTL B ofvH — !f1 && {2, mockonbky st fO 3HaueHuWe ZOHKHO OBITH
mobbM. Cygsi 10 orpefie/ieHUsiM  TIpOCTeMnnx (opMyn, B creHapuu [ MeToga add()
JIOTIOJIHUTE/IbHO HY)KHO peasiM30BarTh cuUTyaluro !(i < 0) && (items.length < 1i). MHbIMHU
CJIOBaMH, HEOOXOJJMMO B CIIeHapUU BbI3BaTb METOJ C TlapaMeTpOM, OOJIBIIIMM JJIUHBI CTIMCKA. JTO
MOJKHO CJejaTh C ITIOMOIIBIO TAaKOr'0 CLIEHapHOI0 MeToAa:

scenario add()

if ( objectUnderTest.items.length <= 8 )
iterate(int i = -1; i <= objectUnderTest.items.length + 1; i++ )

{
try

objectUnderTest.add( i, new Object() );

catch( IndexOutOfBoundsException e ) { }
}

return true;

b

[Tocse 3amycka OOHOB/IEHHOTO TECTA OTYET O TIOKPHITUU MeToza add() SBJSIETCS TMOJIHBIM 110 BCEM
KPUTEpUAIM:
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¥JMethod Coverage Repott - Mozilla Firefox - 101 x|
dafin  Opaska Bua  MypHan  Zaknaakk  WHCTpymenTel  Crpaeka  delcio.us
I || Method Coverage Reporkt 8 | -
void jatva.examples.list.ListSpecification.add( int, java.lang.Object )
@ overview
A examples.list
Sb ListTestScenario Coverage
istSpecification
f Listspecificat
® )
2 add(int, branches marks predicates disjuncts hits /fails
java.lang.Ohject )
® index0f( fo|f1]f2[fa]f4]fsfo |7[fe fo|f10
Jjava.lang.Object ) 100% (2/2) |100% (4/4) |100% (4/4)|100% (6/6) 108
@ ; - ; ;
remave( int ) Exceptional Exceptional predicated = ||= || 8 -
case case
— |+ =]
Empty list; predicatel |+ |- |+ 1
Exceptional
case il 1
MormalCase Morral case predicate? - |- 1= 88
Empty list; predicates |+ |- |- 2
Morrnal case
100% (2/2) |100% (4/4) |100%0 (4/4)|100% (6/6) 108
predicates =|

AHanoruuHble U3MeHeHUs C/iefiyeT c/lefiaTb CO ClieHapueM /Jisi MeToia remove () JJisl MOydYeHus
TOJTHOTO TIOKPBITUSI TI0 BCEM KPUTEPUSIM:

¥IMethod Coverage Report - Mozilla Firefox -0l x|
tavin Opaska  Bua  Mypran  3Jaknagkw  WHCTpymedTel  Cnpaeka  delcio.us
I |_| Method Coverage Report (5 | ~
[ = B
java.lang.Object jatva.examples.list.ListSpecification.remowve( int )
@ overview
A j.examples.list
£ ListTestScenario Coverage
i ListSpecification
° .
. add( |nt,_ branches marks predicates disjuncts hits ffails
java.lang.Object )
® indexof( fo|f1]f2|fa[f4]f5[f6 |F7]f8|fof10]f11
Jjava.lang.Object ) 100% (2/2) |100% (5/5) |100% (5/5)|100% {8/8) 110
3 ; - ; ;
remove( int ) Exceptional  |Exceptional predicated = |= = = =3
case case _ I+ 5
List with predicatel = |+ |- |- 1
single
element;
Exceptional = | (|5 1 —
case
Empty list; pr + = ||= 1
Exceptional
case i ¥ 1
MormalCase  |Mormal case  |predicate3 —|=|= |+ g8
List with predicated = |+ |— |+ 2
single
element;
Mormal case
100% (2/2) | 100% (5/5) | 100% (5/5)| 100% (8/8) 110
predicates -

[TomrMo OTueTa O HapylIeHWsX, OOHapy)KeHHBIX B XOJle TeCTa, W [JOCTUTHYTOM TIOKPBITUU MBbI
MO’KEM, BOCIIO/Ib30BABILIMCh ITYHKTOM KOHTEKCTHOTO MeHI0 Open /sl y371a, COOTBETCTBYIOLErO
Tpacce TeCTa, OTKPBITh rpaueCcKHii OTUET O XO/e TecTa.
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jatva.examples.list.ListTestScenario.removedint i=0)

Fst [ MC | Structure [ 2L |
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